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A b s t r a c t 
The purpose of the present investigation was to study 
generalization in verbal learning in relation to variations 
in different types of verbal material, phonemically-similar, 
semantically-similar, synonymous, antonymous^conceptual and 
syntactical* ) 
The main objectives of the study were to demonstrate 
(i) the phenomenon of generalization, (ii) the differential 
effect of intentional and incidental learning conditions on 
the phenomenon of generalization, and (iii) the fact that 
different principles apply to the phenomenon of generaliza-
tion with different types of verbal -material. 
To attain these,objectives, four experiments were 
designed,^one to study generalization for (i) phonemically-
similar vs. semantically-similar items, another to study 
generalization for (ii.)) synonvmris vs. antonyms, a third to 
study generalization for (iii) concrete vs. abstract concepts 
and a fourth to study generalization of (iv) the wAtole 
sentence to one or another of its component in sentences 
with different grammatical constructions, 
r 
These experiments were planned to verify two general 
and six specific hypotheses,/one of the two general hypotheses 
being that generalization decreases with a decrease in simila-
rity between the test it^is and the original learning items, 
and the other being that generalization under condition of 
intentional learning is greater as compared to generaliza-
tion under condition of incidental learning, vAiile the six 
specific hypotheses being that (i) phonemically-similar 
items are more amenable to generalization than semantically-
similar items* that (ii) synonyms are more amenable to 
generalization than antonyms, that (iii) abstract concepts 
are more generalizable to their defining attributes than 
concrete concepts are to their specific instances, that (iv) 
in the assertive and interrogative forms of syntactical 
structure the generalizability of the w*iole sentence to the 
verb component will be greater than to the other two word 
components, that (v) in the optative and exclamatory forms 
of syntactical structure the generalizability of the whole 
sentence to the subject component will be greater than to 
the other two word components, and that (vi) in the imperative 
form of syntactical structure the generalizability of the 
whole sentence to the object component will be greater than 
to the other two word components. 
For these experiments appropriate lists of items were 
prepared with three lists of items to be used as generaliza-
tion tests for each type of material. 
/ 
^ The material was presented on a memory drum to inten-
tional and incidental learners. Those vrfio were told to 
serve as subjects were intentional learners, wAiile those who 
were told to help the Investigator by acting as 'experi-
menters', were incidental learners. 
Standard paired-associate learning instructions were 
given to the subjects (INT learners) in the presence of the 
'experimenters' (INC learners). 
Verbal generalization was measured in terms of total 
number of conditioned responses, that is, responses learnt 
in relation to the associated syllables/words/sentences 
of the original learning lists, elicited by the syllables/ 
words/word components of the sentences of the corresponding 
generalization test lists. 
The first three experiments were performed with a 
2x2x3 between-group factorial design under two learning 
conditions, with two types of comparable material and three 
generalization tests, wAiile the fourth experiment was per-
formed with a 2x5x3 between-group factorial design under two 
learning conditions with five types of syntactical structures 
and three generalization tests. 
The two general and six specific hypotheses were 
confirmed by the results of the four experiments, w*jich were 
discussed in the light of relevant concepts and theoretical 
formulations. 
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Chapter I 
Introduction 
In recent years a vast body of experimental data 
has been accumulated on verbal learning and conditioning, 
but two important parameters of verbal conditioning,namely, 
verbal generalization and discrimination, have relatively 
been neglected as fields of promising research. It is 
true that verbal generalization and discrimination are 
frequently encountered in discussions of verbal condition-
ing and theories of verbal learning, yet limited experi-
mental work is available to answer many issues arising 
out of these two important parameters of verbal condition-
ing. There is little doubt that verbal generalization is 
an extremely important and useful phenomenon connected 
with verbal conditioning, but its utility is in striking 
contrast to the lack of information which exists regarding 
the conditions which affect the phenomenon. It is with 
this realization in mind that an attempt has been made in 
the present investigation to study generalization in 
verbal learning in relation to variations in stimulus 
characteristics, i.e., variations in different types of 
verbal material, namely, phonemically-similar, semantically-
similar, synonymous, antonymous, conceptual and syntactical. 
The area of research designated as verbal learning, 
though its origin may be traced back to the publication of 
Herman Ebbinghaus* treatise Uder das Gedafchtnis (Concern-
ing Memory) in 1885, has developed both extensively and 
intensively only in the last two decades. It was in 1957 
that it acquired the status of an independent area of 
research in psychology. In that year five psychologists 
who had developed a special interest in problems of 
verbal learning and behaviour formed an informal group 
which subsequently came to be known as 'the Group for the 
Study of Verbal Behaviour', The formation of this group 
thus served as a landmark in the history of verbal learn-
ing. The years from 1957 onwards have witnessed an upsurge 
in research and theory in this newly developing area of 
psychology with original and significant contributions of 
the pioneering investigators like Mcgeoch, Underwood, 
Postman and their associates and students. 
The study of verbal learning has come into prominence 
in recent years due largely to its widely recognized impor-
tance for any account of human learning. It requires hardly 
any documentation or argument to hold that of all the 
various problems in the study of human learning, none is 
more important than verbal learning. This is so because 
there is nothing either more characteristically human or 
psychologically significant than the use of language. It 
is not surprising, therefore, to find that the study of 
verbal learning has become so vitally important for the 
understanding of human behaviour. 
The study of verbal learning is a study of the kind 
of behaviour which most clearly differentiates human beings 
from all other animals. It is not for nothing that the 
Persians call man haiwan-e-natique« i.e., the animal that 
speaks. The creature called homo sapiens stands at the 
highest level of development, characterized especially by 
a highly developed brain which expresses itself through the 
medium of speech, homo sapien's speech being the only 
vehicle of thought, reflection, and meditation. The power 
of speech lies behind all man's potentialities, for it is 
the most outstanding characteristic which distinguishes 
him from all other subhuman species. The behaviour we study 
under verbal-response system is the kind of behaviour which 
pervades all human activities, and through which we can 
delve deepest into these activities. In this sense, then, 
according to Wickens, "verbal learning stands as the favour-
ed candidate for centrality in human learning," (p,83) 
Verbal learning takes us to a field of inquiry deal-
ing with the phenomena and processes which enable the indi-
vidual to link, through practice, two verbal items together, 
to learn the sequences in which verbal items occur, to see 
similarities and differences between verbal items, and to 
recall a set of such items. Thus, verbal learning deals 
with the association, acquisition, generalization, discri-
mination and retention of verbal units^ and in verbal learn-
ing an association is formed between a verbal stimulus and 
a response which may either be verbal or nonverbal. When 
an association is formed between two verbal units_,one Afe« 
wtejs«}s( acts as the stimulus component and the other as the 
response component. The study of S-R associations has 
dominated the field of verbal learning to such an extent 
that verbal learning psychologists have heavily drawn on the 
principles of conditioning to explain the phenomenon of verbal 
learning, particularly the verbal learning that involves the 
procedure of paired-associates. Paired-associate learning 
represents a straightforward extension of simple condition-
ing principles, because paired-associate learning appears 
to fit the stimulus-response paradigm of behaviour almost 
exactly. This has been clearly borne out by the observa-
tions made by Goss, Morgan, and Golin (1959) to the effect 
that the stimulus component of a single pair in paired-
associate learning corresponds to the conditioned stimulus, 
the presence of the response component (i.e., its physical 
presentation, visual or aural, to the subject) corresponds 
to the unconditioned stimulus and the subject's pronounce-
ment (such as overt or covert pronouncement of the response 
term) corresponds to the unconditioned response, and the 
pronouncement of the response term as elicited by the 
stimulus component corresponds to the conditioned response. 
This may be diagrammatically presented as follows, employ-
ing a pair of stimulus and response words to be learnt by 
the paired-associate method of learning. 
Presentation of SOJ Pronouncement of SOJ 
(CS) ^ ^v^^ (orienting response) 
Presentation of 29 ^ ^ Pronouncement of 29 
(UCS) UCS-UCR Sequence (UCR) 
(UCRX) 
Here SOJ is the stimulus word which is paired with the 
number 29, so that when SOJ is visually or aurally presented, 
the subject has to anticipate the number 29. Here visual 
presentation of the number 29 is the unconditioned stimulus 
(UCS) and the pronouncement of the same, the unconditioned 
response (UCR), the UCS-UCR sequence constituting UCRX, 
while the visual presentation of SOJ is the conditioned 
stimulus (CS) and the pronouncement of SOJ wrfnich the sub-
ject is not required to make is like the orienting response 
the animal used to make at the appearance of the conditioned 
stimulus for the first time in the experimental setup of 
Pavlov's classical conditioning, When a new association is 
formed (CS-CR' Sequence) between the pronouncement of the 
number 29 (UCR)', on the one hand - the pronouncement being 
made not in response to the visual presentation of the 
number 29 (UCS) but in response to the visual presentation 
of the nonsense syllable SOJ (CS) - and the visual or aural 
presentation of the conditioned stimulus (CS), on the other, 
the pronouncanent o£ the number 29, which was originally 
the unconditioned response (UCR) immediately takes the form 
of conditioned response (CR). 
In paired-associate learning vrfiat actually happens is 
that the learner learns a list of arbitrary pairs of verbal 
items, the first or the left-hand member of which is the 
stimulus term, and the second or the right-hand member is 
the response terra which is to be anticipated when the sti-
mulus term is presented. The stimulus and response terms 
may be any type of material - words, digits, syllables, 
pictures, sounds - and they are typically paired together 
arbitrarily, and the subject learns a list of, say, 10 to 
20 of such pairs. 
As in conditioning situations, the essential elements 
of the paired-associate learning may be described in terms 
of stimuli and responses, with the associations or connec-
tions of the stimuli with their paired responses being vihat 
is learnt in the paired-associate learning situation, so 
that the presentation of any stimulus leads to the occurr-
ence of its paired response. The apparent correspondence to 
conditioning situations is extended further by designating 
as 'reinforcement* the presentation of the correct stimulus-
response pair that characteristically follows the subject's 
attempted anticipation of the response under the typical 
paired-associate anticipation procedure, indicating thereby 
whether or not the response of the subject was correct. 
The theoretical interpretations of paired-associate learn-
ing have relied heavily upon the strengthening of correct 
S-R associations resulting from the reinforcement of these 
correct associations, combined with the non-reinforcement 
of all incorrect associations, thereby opening the door 
also to a host of other S-R concepts, such as generalization, 
discrimination, extinction, spontaneous recovery, and the 
like. 
It was Gibson (1940) who first studied generalization-
discrimination in verbal learning by employing the paired-
associate method. She used geometric forms as stimuli and 
nonsense syllables as responses. The stimulus material 
used by Gibson has been severely criticized by Underwood as 
not being completely of a verbal nature. The implication 
of this criticism is that when•an association is formed 
between two items, one of which can be verbalized while the 
other cannot, as it was in the case of Gibson's study, the 
learning cannot strictly be regarded as verbal. However, 
when an association is formed between two such items, one of 
which is capable of being verbalized, while the other is not, 
the outcome squarely belongs to verbal learning. A response 
once conditioned to a verbal stimulus, regardless of viAiether 
it is a verbal or nonverbal, voluntary (i,e.,psychomotor) or 
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nonvoluntary (i.e., physiological) response, it can very 
well serve as an index of generalization or discrimination 
for the subsequent verbal stimuli being similar to, or 
different from the conditioned stimulus, respectively. 
Stimulus generalization is an empirical phenomenon 
which has been widely used as an explanatory construct in a 
multiplicity of situations involving the after-effects of 
previous learning. It has been used in theoretical inter-
pretation of the experimental findings in verbal learning 
and conditioning as well. Verbal learning, as we have 
already seen, can very well be regarded as a more complex 
variant of primary conditioning, particularly as it has been 
exemplified by the acquisition of associations between 
verbal items by the method of paired-associate learning. 
It is possible to see a continuity between Pavlov's 
sensory conditioning experiments and the type of verbal 
conditioning experiments that have been carried out during 
the last three decades. For Pavlov, the adaptation of man 
to his environment rests on three mechanisms. The first 
and the foremost mechanism of adaptation is provided by un-
conditioned responses. The second and more broadly adaptive 
mechanism is provided by conditioned responses, because 
these conditioned responses are elicited by sensory stimuli 
signalling the occurrence of biologically significant events, 
Pavlov regarded classical conditioning as involving the first 
signalling system. Recognizing the significant role played 
by speech, Pavlov proposed an additional adaptive mechanism, 
the third one, namely, speech. According to him it provides 
a signalling system, in which words are assumed to bear the 
same relationship to sensory conditioned stimuli, as do 
sensory conditioned stimuli to unconditioned stimuli. It 
is important to note here that although Pavlov used the term 
higher-order conditioning to explain more complex forms of 
conditioning, including the establishment of the second 
signalling system, he regarded the latter not as a simple 
higher-order conditioning, but rather as the basis of abs-
traction, Pavlov, however, saw a direct relationship between 
the first and the second mechanism of adaptation, and also 
between the second and the third adaptive mechanism. Conse-
quently, the disciples of Pavlov devoted themselves to 
developmental studies in children of the transfer of the CR 
from sensory stimuli to their verbal symbols, i.e., object-
word transfer. Subsequently, they extended their efforts 
to include the word-object transfer. However, the study of 
word-word CR transfer and of transfer of CR between larger 
verbal units originated with the studies of Razran, who, for 
the first time, introduced the term semantic conditioning 
to refer to conditioning studies in which verbal stimuli are 
employed as conditioned stimuli. 
What is to be emphasized here is that Pavlov was the 
first investigator to interpret verbal behaviour within the 
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framework of the principles of conditioning. His brilliant 
formulation regarding the second signalling system filled 
the gap of understanding between perceptual and symbolic 
stimuli. 
The phenomenon of generalization or, in the words of 
Pavlov, 'irradiation of conditioned response' refers to the 
empirically determined fact that if a conditioned response 
is established to a given stimulus (S,), other stimuli 
(S2«....S ) of the same dimension will also elicit the res-
ponse without reinforcement, the magnitude of the generalized 
response varying inversely with the distance of S^,.,S from 
S, along that dimension. Such stimulus equivalence has been 
experimentally demonstrated in the case of various stimulus 
dimensions such as pitch, tone etc., and can also be demons-
trated in the case of verbal material, this being precisely 
one of the objectives of the present investigation. 
That nonsense syllables and words can function as 
conditioned stimuli is an experimentally well established 
fact, Pavlov could just as well have used a nonsense 
syllable, or a word as a bell when he conditioned the sali-
vary response of a dog. Nonsense syllables and words like 
physical stimuli generalize. The term verbal generalization 
is used when any response physiological, motor, or verbal 
conditioned to a given verbal item, or a combination of such 
items, is elicited by some other verbal items bearing some 
11 
relationship with the original item or a combination of 
items, although the other verbal item or combination of 
items have not been used, or have been used as a part of 
a larger whole in training, 
A comparison between sensory generalization of ani-
mals and verbal generalization of human beings would indi-
cate that in the case of the former similar stimuli of a 
visual nature tend to generalize to each other, mainly 
because of their being alike in some respect representa-
tionally, whereas in the case of words, and also sentences, 
which are perceptually different but have some meaningful 
relationships, the phenomenon of verbal generalization cannot 
be explained in the same way in which sensory generalization 
is explained. The generalization of a response from one word 
to another, or from a sentence to one of its components, calls 
for a different principle according to Which it can be explain-
ed. And the principle, as Osgood and others have experimen-
tally demonstrated, is the meaningful relationship between the 
word or the sentence to which the response was originally 
conditioned and the word or the component of the sentence to 
which it has now been generalized. In an attempt to explain 
this kind of generalization, which is technically termed as 
semantic generalization, it has been hypothesized that meaning 
is actually an implicit or mediated response which serves, in 
turn, as a cue. The GSR is, for example, first conditioned to 
the written word won. The subject is then exposed to the word 
12 
beat which already has the tendency to evoke the response 
won because of previous learning, which established them 
as synonyms. The response won then serves as a stimulus 
cue to evoke the GSR, To put it differently, beat is not 
directly linked to GSR; rather, its capacity to evoke such 
a response is mediated by its capacity to elicit won. This 
example of semantic or mediated generalization may be 
represented in the form of the following diagram: 
S r s R 
BEAT won won GSR 
The response won and its resultant cue are represen-
ted by small letters to indicate that they are implicit, i.e., 
the relationship of the response won to beat, and the rela-
tionship of the stimulus won to GSR are determined by the 
previously established association between beat and won. The 
relationship of won to beat, as a response, and its relation-
ship to GSR, as a stimulus, are not observable by the experi-
menter but can only be inferred as a mediating mechanism. 
To put the whole thing in simpler words, sensory gener-
alization is based on physical, perceptual or representational 
similarity of the stimuli, which tend to get generalized to 
each other, but semantic generalization, viz., the generali-
zation which occurs in the case of words having different 
appearance but having some meaningful relationships is deter-
mined by implicit relationship of meaning among these words, 
or between a sentence and one of its components, which has 
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been acquired as a result of previous learning, 
Behaviouristically-oriented psychologists regard mean-
ing as an implicit mediating response, so that when both 
stimuli and responses are verbal in nature, as they are in 
human communication, the nature of a verbal response to a 
verbal stimulus will understandably depend upon the relation-
ship between the two as defined in terms of the mediating 
mechanism of past association. It is evident, therefore, 
that in verbal conditioning and generalization meaning plays 
a vital role by providing a mediating link for stimulus-
stimulus, response-response, and stimulus-response relation-
ships. 
Awareness, whether it is defined in terms of methodo-
logical behaviourism as an intervening construct with its 
antecedent conditions lying in certain stimulus contingen-
cies and its consequent conditions taking the form of certain 
verbal report, or, according to cognitive psychologists, w^o 
believe that it means something more than its defined usage, 
it is defined as a characteristic of phenomenological exper-
ience, it seems to be inextricably bound up with what we mean 
• 
by 'meaning' or the implicit mediating response, and hence 
the significant role that it plays in verbal learning and 
generalization, which are also designated as mediated condi-
tioning and generalization, is beyond any doubt. There is 
a substantial body of experimental evidence consistent with 
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the above observation, which shows that verbal conditioning 
and generalization with awareness is decidedly more effec-
tive than without awareness. 
One possibility of studying the effect of awareness 
on verbal generalization is to conduct the experiments 
under intentional and incidental learning conditions, on 
the assumption that awareness is predominantly a character-
istic of the former, but not of the latter. The second 
objective of the present investigation will, therefore, be 
to study the differential effect on verbal generalization of 
intentional and incidental learning conditions. 
The basis of verbal learning and behaviour lies in 
the syllables and words, which ultimately combine into sen-
tences, and which, in turn, serve as a medium of communica-
tion among the individuals. Taking into consideration the 
importance of the various types of verbal stimuli that are 
employed in verbal communication, it is proposed to study 
generalization with different types of verbal material, 
ranging from simple to complex type, namely, material invol-
ving three-letter nonsense syllables (phonemically-similar 
material), meaningful words (semantically-similar material), 
synonyms and antonyms (synonymous and antonymous material), 
concrete and abstract concepts (conceptual material), and 
the five forms of sentence construction (syntactical mater-
ial) with a view to verifying different hypotheses pertain-
15 
ing to different types of verbal material. And this will 
be the third and the main objective of the present study. 
Keeping the main objectives of the proposed study 
in view, the experiments may be designed to demonstrate 
(i) the phenomenon of generalization,(ii) the differential 
effect of intentional and incidental learning conditions 
on the phenomenon of generalization, and (iii) the fact 
that different principles apply to the phenomenon of gener-
alization in different types of verbal material. 
In view of the above-stated objectives, the present 
study is planned to verify two general and six specific 
hypotheses. These hypotheses are stated below: 
a. General Hypotheses 
Hypothesis I: Generalization decreases with a dec-
rease in similarity between the test items and the original 
learning items in different types of verbal material,except 
for syntactical material to which this hypothesis does not 
apply, because in this type of material the items in the 
generalization test are one or another component of the 
original material and not just the variations of the latter. 
Hypothesis II: Generalization under condition of 
intentional learning (i.e., learning with awareness) which 
involves a conscious effort on the part of the learner, is 
greater as compared to generalization under condition of 
16 
incidental learning (i.e. learning without awareness),which 
is casual and, therefore, does not involve any conscious 
effort on the part of the learner, 
b. Specific Hypotheses 
Hypothesis I: As semantically-sirailar items are 
dissimilar physically and are familiar in terms of specific 
lawful associations evoked by them as compared to phonemi-
cally-similar items, generalization for the former will be 
less than for the latter. 
Hypothesis II: Since antonyms convey opposite mean-
ings and are, as such, different and distinct from each 
other, whereas synonyms convey same meanings and, hence, 
are equivocal and overlapping with each other, the former 
are more discriminable and, therefore, less amenable to 
generalization than the latter. 
Hypothesis III: Variations of an abstract concept in 
terms of its defining properties are more amenable to 
generalization than variations of a concrete concept in 
terms of its specific and discrete instances. 
The three hypotheses pertaining to the different types 
of syntactical structure are as follows: 
Hypothesis IV: In the assertive and interrogative 
forms of syntactical structure the generalizability of the 
whole sentence to the verb component will be greater than 
17 
to the other two word components. 
Hypothesis V: In the optative and exclamatory forms 
of syntactical structure the generalizability of the v\^ ole 
sentence to the subject component will be greater than to 
the other two word components. 
Hypothesis VI: In the imperative form of syntactical 
structure the generalizability of the whole sentence to the 




Before we proceed to describe the method and 
procedure to be employed in the experiments for verifying 
different hypotheses of the study, it seems important to 
provide a historical perspective on the study of verbal 
generalization with different types of material ranging 
from simple material involving phonemic syllables to a 
much more complex material involving sentences with 
different syntactical structures. 
Experiments on verbal generalization, although they 
deal with an area of much greater significance to human 
learning and conditioning, are few and far between as 
compared to those on sensory generalization. Whatever limi-
ted number of studies the present investigator has been able 
to come across in the psychological research literature 
available to her may be classified according to the type of 
material used into four sections, namely, (a) experiments 
with phonemically-similar and semantically-similar material, 
(b) experiments with material involving synonyms, antonyms 
or both, (c) experiments with material involving concepts, 
and (d) experiments with material involving syntactical 
structures. 
19 
Whether a given experiment is to be classified under 
one or another of the above four categories will depend on 
what type of material has been used as stimulus components 
in experiments following the paired-associate method of 
learning, or as conditioned stimuli in experiments follow-
ing the method of classical conditioning, regardless of the 
nature of the response component in the case of the former 
and the conditioned response in the case of the latter, or 
as stimuli to be learnt in a memory experiment with the 
recognition method to measure their retention. If the 
material consists of phonemically-similar items or words 
which are similar in meaning, they will be classified as 
experiments with phonemically-similar and semantically-
similar material;., respectively. If the material consists 
of items which, in addition to being meaningful words, are 
also synonymous or antonymous in relation to the items 
included in the generalization tests, and a comparison is 
made between the amounts of generalization for the two types 
of material, they will be classified as experiments with 
synonyms and antonyms. If, likewise, the material consists 
of items which, apart from being meaningful words, represent 
categories of objects, i.e., concepts^they will be classi-
fied as experiments with conceptual material. And, finally, 
if the material consists of wrfiole sentences, whatever may 
be their grammatical forms,they will be classified as experi-
20 
ments with syntactical material, 
(a) Experiments with Phonemically-Similar and 
Semantically-Siffiilar Material 
Yum (1931) was probably the first to have perfoimed 
an experiment which may now be regarded as one on generali-
zation. He designed his experiment primarily to study the 
effect of transfer, and used 14 paired-associates, in 
which the srtimulus items were two hyphenated trigrams and 
the response items were four-letter words. In the test of 
transfer one or more letters of the trigrams were changed 
so that the test of transfer could serve as a test of 
generalization as well. His results showed that if the 
first letter was changed, generalization was less than if 
other letters were changed. 
This was probably the pioneering experiment on 
generalization in verbal learning, and is significant in 
that it demonstrates that the alteration of the first letter 
fails to elicit a response in transfer or generalization 
test, suggesting that the first letter provides an important 
cue to the elicitation of the response. If the first letter 
is changed the entire configuration of the stimulus item 
appears to be changed, thereby eliciting a discriminatory 
instead of a generalized response. 
Wylie (1940) studied generalization with nonsense 
syllables. Her subjects learnt several pairs of syllables 
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by the paired-associate method and the first members of two 
of these pairs were then associated with shock. Generali-
zation was found to be much greater to the syllables asso-
ciated with the conditioned syllables than to those asso-
ciated with nonconditioned syllables. 
David and Price (I964) studied generalization of the 
conditioned eyelid response to structurally similar nonsense 
syllables. They used a nonsense trigram XUH as the condi-
tioned stimulus. The test stimuli had either all the three 
letters, two letters, one letter or no letter in common with 
the conditioned stimulus. Generalization to the test stimuli 
was observed with a significant downward gradient as a func-
tion of decreasing stimulus similarity. This experiment was 
specifically relevant in the present context, because it 
pointed to generalization as being a function of variation 
in structural or physical similarity between the original 
and the test stimuli. 
The above three experiments were performed with 
material involving phonemically-similar items. Three other 
experiments using semantically-similar items were carried 
out by Razran, Riess and Wylie. 
Razran (1939) conditioned salivation for four stimulus 
words - STYLE, URN, FREEZE, and SURF, and tested generaliza-
tion for synonyms and homophones of these words. These words 
were flashed on the screen while the subjects were eating, 
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the amount of salivation to each of the stimulus words, and 
subsequently to each of the homophones - STILE, EARN,FRIEZE, 
SERF, and synonyms - FASHION, VASE, CHILL, WAVE - were 
tested. The mean generalization in terras of salivation 
was 59% for the synonyms, and 37% for the homophones, 
Riess (1940) repeated Razran's experiment, using the 
same stimulus and test words, but employing GSR to a loud 
buzzer. Riess also found generalization to be greater for 
the synonyms than for the homophones, 
Wylie (l940) conducted an experiment by conditioning 
the GSR (as elicited by shock) to, certain words and testing 
generalization not only to homophones and synonyms of these 
words but also to other control words bearing no relation-
ship to the conditioned words. She found evidence of 
greater generalization to the homophones and to the synonyms 
than to the control words, but her results indicated greater 
generalization to the homophones than to the synonyms. This 
variation from the findings of Razran and Riess may,perhaps, 
have resulted from the fact that her subjects said they 
expected shock more on the words that sounded like the 
conditioned words than the synonyms of those words. This 
experiment was in line with the earlier experiments, but 
its results were in conflict with the results obtained in 
the first two experiments, using semantic items, in that 
generalization was found to be greater for the synonyms than 
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for the homophones in the former,while it was found to be 
greater for homophones than for the synonyms in the latter. 
The above experiments were either concerned with phone-
mically-similar items or with semantically-similar items. Some 
experiments were carried out, particularly by Russian psycholo-
gists, in which a comparison was made between generalization 
for items which were related seraantically and for items which 
were related phonetographically, i.e., words which were 
different in meaning but similar in sound. Among these 
experiments two are worth mentioning. In one Shvarts 
(1954) following the classical conditioning paradigm, 
conditioned vasoconstriction in nine adult human subjects 
to the phonetographically and semantically related words. 
The vasoconstriction response was. conditioned to the words 
dom (house) and doctor (doctor) by applying 10°C thermal 
stimulus as US to the dorsal side of the left arm. The 
experimenter then tested CR transfer to phonetographically 
related words dym (smoke) and dictor (announcer), and to 
semantically related but phonetographically unrelated 
English word house (subjects knew the English language) and 
Russian word Vrach (physician) respectively. The experi-
menter tested the CR transfer after the completion of the 
CR training and then after the administrati on of chloral 
hydrate which tends to lower the functioning of the brain, 
and found that the phonetographically related words did not 
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elicit the CR after the completion of the training, but 
after the administration of chloral hydrate these words 
elicited it, whereas the semantically related words elicited 
the CR after the completion of the training, but after the 
administration of the drug they failed to elicit it. This 
indicates that when conditioning was well established, the 
CR was generalized to semantically related words but not to 
phonetographically related words, and when the brain func-
tion was lowered, the effect of conditioning was reversed 
so that the CR was elicited by the phonetographically 
related words but not by the semantically related words. 
In another classical-conditioning type of experiment 
Vinogradova and Eysler (1959) conditioned the vasoconstric-
tion of seven university students to the word Skripka 
(violin) by combining the presentation of the word with the 
administration of an electric shock. After the CR was 
established, three types of words, one type related in 
different phonetographic degrees to the conditioned word 
Skripka, such as Skrepka (paper clip), -strizka (hair cutting, 
shearing) and Skrytnost.(reticence, secrecy), the second 
type of words related in different semantic degrees to the 
conditioned word, such as smichock (violin bow) qitara 
(guitar), struna (string), mandolina (madolin), arfa (harp), 
baraban (drum), orkestr (orchestra) and several others, and 
the third type of words wholly unrelated to the conditioned 
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word, such as stakan (glass), lenta (ribbon), voda (water) 
and so forth, were used in CR transfer tests, respectively. 
The main results showed the CR transfer to all the seman-
tically related words, but in the case of phonetographically 
related words they showed CR transfer only to the word 
skrepka. and, of course, did not show any CR transfer to 
the unrelated words. This experiment also demonstrated that 
generalization occurs more frequently to semantically related 
than to phonetographically related words. 
In both the above experiments the CR transfer test 
also served as a test of generalization in so far as it 
showed whether or not new stimulus words, related phoneto-
graphically or semantically to the old conditioned words,also 
elicited the conditioned response. Thus in these experiments 
phonetographic vs^ semantic generalization has been studied 
by employing a physiological reaction as the conditioned 
response. 
In these experiments a comparison was made between 
generalization for meaningful words which are similar in 
appearance but different in meaning and generalization for 
those which are different in appearance but similar in meaning, 
and it was found that generalization for the former was less 
than that for the latter. A variation of this kind of experi-
ment could be one in which a comparison is made between gener-
alization for the latter type of words, i.e., words which are 
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different in appearance and similar in meaning, on the one 
hand, and generalization, not for words which are similar 
in appearance and different in meaning but for verbal 
items which are similar in appearance but without meaning 
(nonsense syllables) to be designated as phonemic items, 
(b) Experiments with Material Involving Synonyms. 
Antonyms, or Both 
The present investigator, has not come across any 
study in research literature accessible to her, in which a 
direct comparison is made between generalization for 
synonyms and that for antonyms. The only experiments which 
do have a bearing on verbal generalization with materials 
involving synonyms and antonyms are those w^ich have studied 
retention of such material'by the method of recognition. 
In experiments using recognition as a measure of 
learning, first a list of words is presented to the subject 
and after a brief interval a recognition test consisting of 
the original words randomly mixed either with synonyms or 
antonyms of the original words, or with words having some 
association, or having no association with the original words, 
is given, and the subject is required to state whether each 
one of the words included in the recognition test is an old 
one, i,e,, a word which had appeared on the original list, 
or a new one, i.e., a word that had not appeared in the 
original list. False recognition of a new word as an old 
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one, i.e., as a word which had appeared in the original 
list, is counted as an error. The false recognition which 
is regarded as an error in this type of experiment may well 
be treated as an index of generalization on the assumption 
that false recognition is due to the fact that new words 
have some features in common with the old words and that 
these common features are conducive to the generalizability 
of the old ones to the new ones. Although the phenomenon 
of false recognition does not seem.to be of much relevance 
except that it is used as a measure of learning, neverthe-
less it is of great significance in so far as it can be 
used as a measure of confusion between the new and the old 
words or, to be more precise, as a measure of generaliza-
bility of the latter to the former. 
Some of the experiments on learning by recognition 
which are relevant to verbal generalization for material 
involving synonyms and antonyms may be mentioned here, 
Anisfeld and Knapp (l968), for instance, performed an 
experiment on twenty-eight male university students, using 
recognition test as a measure of learning. The experimenters 
presented to the subjects two hundred words recorded on a 
magnetic tape at an interval of 10 seconds. Each word was 
recorded twice in immediate succession to make sure that it 
would be heard. The tape was played to a group of five or 
six subjects at a time. The words presented in recognition 
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test were related to the preceding words. Twenty five words 
were synonyms of the preceding words, while the remaining 
words were either common associates or control words. For 
each word the subjects were required to indicate whether it 
was an old one, by putting a plus sign, or a new one, by 
putting a minus sign, and they could also guess vhen in doubt. 
They found a greater number of recognition errors in the case 
of synonymous words as compared to the other type of words. 
These errors they interpreted in terms of certain 'features 
or attributes' which synonymous words had in common. 
In another memory experiment, Fillenbaum (1969), vdiile 
replicating and extending the work done by Anisfeld and Knapp 
(1968), also came to the same conclusion. He performed his 
experiment on seventy-nine students v^o were required to 
learn 240 words which had been tape-recorded and were pre-
sented to them at intervals of five'seconds. Each word here 
also was recorded twice in immediate succession so as to make 
it sure that it would be heard correctly. The tape was 
played to the subjects in groups of ten subjects each. The 
retention of the words was measured by means of a recognition 
test in which some other words related to the preceding words 
were presented. Among these were 20 words which were synonyms 
and 20 words which were antonyms of the preceding words, while 
the remaining words were common associates or control words, 
i.e., which were neither synonyms oor antonyms of the preceding 
words. Thus he included in the recognition test not only the 
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synonyms of the original words but also their antonyms, along 
with their common associates and unrelated words. The experi-
ments demonstrated greater number of recognition errors for 
the synonyms than for the antonyms, though the difference 
between the two was not statistically significant. 
One drawback of the above experiments was that the 
synonyms and the common associates of the original words were 
not equated for associative strength in the first experiment, 
and the synonyms, the antonyms, and the common associates of 
the original words were, again, not equated for associative 
strength in the second experiment. This drawback was removed 
in a third experiment in which Grossman and Eagle (l970) 
first equated all the words for associative strength, and 
then used them in a recognition experiment in which they 
measured the retention of these words in terms of recognition. 
They performed their experiments on 100 subjects (32 male 68 
female students) who were required to learn a list of ninety 
words. Out of these ninety words twenty seven were critical 
words wAiich occurred in the list twice in two different posi-
tions in a random order, there being a total of 54 critical 
words. In addition to these fifty-four critical words there 
were 36 filler words which were distributed all over the list 
in a random order. 
As the purpose of the experiment was to compare the 
recognition of the original words against their synonyms, 
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antonyms and common associates, the twenty seven critical 
words of the original learning list were randomly divided 
into three sets of 9 words each in order to match one set 
with 9 synonyms, another with 9 antonyms and the third with 
9 common associates. In this manner 27 new words were 
selected which replaced the repeated 27 critical words of 
the original list. Thus with the 27 critical words, the 
27 new words (9 synonyms, 9 antonyms and 9 common associa-
tes) and the 36 filler words, three lists for recognition 
test were prepared, each list consisting of 12 filler words, 
9 critical words and 9 new words, the critical and the new 
words being selected in such a manner that for three critical 
words there were three synonyms, for another three critical 
words there were three antonyms, and for the remaining three 
critical words there were three common associates. 
With this experimental manipulation the experimenters 
found more recognition errors, i.e., greater generalization 
for synonyms than for antonyms, a result which confirms the 
conclusion drawn earlier by Fillenbaum (1969), namely, that 
the frequency of false recognition is a function of the 
degree of semantic similarity, i.e., the greater the semantic 
similarity the more frequent is the false recognition. 
The above-mentioned experiments are not, strictly 
speaking, experiments on generalization as such of words to 
their synonyms and antonyms; these experiments are, in fact. 
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concerned more with the extent to which words learnt earlier 
are confused with their synonyms, antonyms, and common asso-
ciates. They have, however, been included in the review 
because for our purposes false recognition may be interpreted 
to imply generalization of the old words learnt earlier to 
the new words having some definite relationship with the 
ori^nal ones. The results of these experiments suggest that 
if generalization for synonyms is compared with that for 
antonyms by employing a direct test of generalization the 
study would be worthwhile, 
(c) Experiments with Material Involving Concepts 
One important type of verbal items are concepts which 
play a vital role in our understanding of objects and events 
and their relationships. Concepts, in fact, provide a basis 
for such mental processes as classification, generalization, 
discrimination and abstraction without which no thinking and 
reasoning is possible, A'concept refers to properties or 
relationships common to a class of objects or ideas, A 
concept may be of a concrete nature referring to a given 
variety of objects, or it may be of an abstract nature 
referring to relationships common to many different kinds 
of ideas. 
Psychological literature is replete with experiments 
on concept formation and its role in learning and thinking, 
but limited experimental data are available on the phenomenon 
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of generalization with material involving concepts, and 
that too is confined only to material involving concrete 
concepts, 
Razran (1949) was probably the first to have used 
verbal material involving concepts in his semantic condition-
ing experiments. In these experiments it was found that the 
salivary response conditioned to superordinate words like 
bird was generalized to subordinate words like eagle. Here, 
obviously the response was conditioned to what Razran calls 
superordinate words and which may understandably be regarded 
as concrete concepts. When specific instances of these 
concepts were used in the generalization test, the response 
was found to be elicited by these instances as well, clearly 
indicating the occurrence of generalization from a given 
concept to its specific instances, Razran in these experi-
ments used only one type of concepts, namely, concrete 
concepts. 
There appears to be a long gap between Razran's experi-
ment and the experiments which tried to follow the line of 
research initiated by him. Brotsky in 1968 and Brotsky and 
Keller in 1971 conducted important experiments using verbal 
material involving concepts. 
In the first experiment Brotsky (1968) conditioned the 
GSR of 200 college students, with white loud noise as US, to 
five brand names of American cars Oldsmobile, Plymouth, 
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Pontiac, Mercury and Ford, and tested how far each of these 
names were generalized to the common name, car^ used as a 
concept with different proper names of cars as its instances. 
The GSR to the first presentation of the word car in generali-
zation test was regarded as a measure of generalization from 
the instances of the concept to the concept name. Thus it 
was found that the GSR which had been conditioned to differ-
ent proper names of cars was also elicited by the common name 
car in the generalization test, demonstrating the generali-
zability of discrete instances of an object to a general 
concept. 
In the second experiment Broksky and Keller (1971) 
combining the objectives of the first experiment and of the 
experiment carried out by Razran, studied the phenomenon of 
generalization of a general concept to its particular 
instances, as also of particular instances to a general 
concept' under w^ich all the instances could be subsumed. 
They performed this experiment on 48 subjects {24 male and 
24 female students) by conditioning the GSR of 24 subjects 
to a concept name, in one condition, and the GSR of the other 
24 subjects to a concrete instance of that concept, by using 
a white loud noise as US, They used three super-subordinate 
pairs : Car - Oldsmobile, Animal - Hamster and Sport -
Hockey (they trained 24 subjects with superordinates, i,e,, 
concept name and 24 subjects with subordinates, i.e.,concept 
instance). The 24 subjects trained with concept name were 
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subdivided into three groups of 8 subjects (4 males and 4 
females) each, and were trained with one of the three super-
ordinates as the conditioned stimulus and were then tested 
for generalization on the related subordinates, i.e., 
concept instances. Similarly the 24 subjects trained with 
subordinates, i.e., concept instance, were, subdivided into 
three groups of 8 subject (4 males and 4 females) each, and 
were trained with one of the three subordinates, i.e., 
concept instances, as the conditioned stimulus, and were 
tested for generalization on the related superordinates, 
i.e., concept names. Subjects trained on the superordinate, 
i.e., concept names and tested on subordinates, i.e., 
concept instances, showed greater generalization than sub-
jects trained on the subordinate, i.e., concept instances 
and tested on superordinates, i.e., concept names. 
The findings of these experiments led the investigators 
to conclude that the process of generalization is a two-way 
process, i.e., it occurs from a general concept to its parti-
cular instances as also from particular instances to a 
general concept, the former being relevant to inductive, 
while the latter to deductive reasoning. 
The above-mentioned experiments were on generalization 
with concrete concepts. A survey of literature shows that 
experiments on generalization with abstract concepts are 
almost non-existent. It seems worthwhile, therefore, to 
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include material involving abstract as well as concrete 
concepts in the present study and compare generalization 
for the two types of material. A distinction between 
concrete and abstract concepts will help not only in clari-
fying the connotations in which these terms are to be used, 
but also in working out generalization gradients separately 
for materials involving the two types of concepts, 
(d) Experiments Involving Syntactical Material 
The pioneering experiment in this field wa«' performed 
by Razran in 1952. This experiment was performed on eight 
American students. He used three five-word sentences in 
Russian language, the meaning of which the subjects learned 
pre-experimentally. These subjects were conditioned to 
salivate at the sight of the sentence, and then were tested 
for relative generalization to each word in terms of per-
centages. As may be seen, the amount of generalization 
reflected the grammatical and not the lexical character of 
the word, 35, 30, and 46 percent of generalization being 
for the predicative verbs; 9, 18, and 14 percent being for 
the subjects; 27, 26, and 28 percent being for the direct 
objects; and 11, 13 and 12 percent being for the qualifying 
adjectives. The differences between the predicative verbs 
plus the direct objects, and the subjects plus the quali-
fying adjectives were statistically significant beyond »01 
level. No differences of any significance were, on the 
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other hand, found between the conditionability of the 
individual words in a control group. 
Two other experiments on the same problem were per-
formed by El'kin {1955, 1957) in the Soviet Union, 
In the first experiment El'kin (1955) conditioned 
thirty university students to withdraw their fingers (with 
electric shock as the US) at the spoken sentences: Student 
vyderzhal ekzamen (The student/passed/the examination); 
Vklyuchayu tok {I am switching on/the shock); and Rukopis* 
prochitana (The manuscript/was read). The relative 
generalizations to the single words in the first sentence 
were 7% to student. 58% to vyderzhal. and 35% to ekzamen, 
in the second sentence generalization to each of the two 
words was 100%. \pifhereas in the third sentence there was no 
generalization to any word. The experimenter attributes 
the results to differences in total sentential 'meaning 
load' carried by the separate words of the respective 
sentences. That is to say, in the first sentence the sen-
tential 'meaning load' was differentially distributed among 
the three words, in the second sentence the total sentential 
•meaning load' was divided equally between the two words, 
and in the third sentence the sentential 'meaning load' was 
implied in neither. 
In the second experiment El'kin (1957) conditioned 
twenty-five school children of 10 to 16 years of age to 
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blink their eyes (with airpuff as the US) for nine sentences 
consisting of 2 to 5 words each. The main results showed 
that generalization was greatest to the predicate verb and 
that when the word order in the sentences was reversed 
(which in inflected Russian was still grammatical and 
conveyed the same meaning) generalization decrements were 
found only in the children of 10 to 12 years of age, but 
not in the older children. 
Another important study was carried out in 
Linguistics by Hornby, et.al,(l970) to investigate the 
early development of the distinction between the 'psycholo-
gical' subject and predicate, and to compare it with the 
development of the distinction between the grammatical 
subject and predicate. In the first task, kindergarten and 
second grade children were asked to select the most import-
ant word in each of several sentences. Frequency of subject, 
verb and object being selected as the 'most important' word 
in the sentences were worked out. The analysis showed 
significant differences in the distribution of responses for 
the three word components between the two groups of younger 
and older children. The number of subjects and objects 
selected decreased and the number of verbs selected corres-
2 pondmgly increased as age increased. Separate X were 
computed between subject and verb, and between object and 
verb. Significant differences in the distributions were 
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found in both cases. The results of this study indicate 
that the verb component in a sentence is more important for 
children of older age, while the subject and the object 
components are more important for children of younger age. 
In the last of the four studies cited above the 
subject component of a sentence is found to be more impor-
tant by younger children, while the verb component was 
found to be more important by older children. This study 
was not an experiment in the sense that no strict control 
was exercised with regard to the type of grammatical struc-
ture and to the type of component in different grammatical 
structures. Moreover, the study was carried out on children 
whose responses are modifiable on attaining maturity. The 
first three studies, on the other hand, having been carried 
out under controlled conditions and on older children and 
adults are, for obvious reasons, more valuable in the 
present context. All these laboratory studies show that 
the most important component, at least in one form of gramma-
tical or syntactical structure, namely, the assertive type, 
is the verb component which occupies the focal position in 
this type of sentence, and the whole sentence is, therefore, 
more generalizable to this than to any other component of 
the sentence. The main question that has been suggested by 
these laboratory studies is whether it is the verb component 
to which the whole sentence is more generalizable in different 
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other type; of syntactical structures as well, or the 
component to which the whole sentence is more generalizable 
varies from one type of syntactical structure to another. 
It is this question, precisely, which has been put to an 
experimental test in the fourth experiment of the present 
study. 
Chapter III 
Method and Procedure 
The present investigation involves a series of four 
experiments demonstrating the phenomenon of generalization 
with different types of verbal material under intentional 
and incidental learning conditions. Each of these four 
experiments has, thus, been designed, apart from showing, 
in the case of three experiments, that the amount of 
generalization decreases with a decrease in similarity 
between the test material and the original learning mater-
ial, and demonstrating, in the case of all the four experi-
ments, that intentional learning condition is more conducive 
to generalization than incidental learning condition, to 
verify a specific hypothesis, or hypotheses, relating to a 
particular type of verbal material. 
The method and procedure pertaining to the two general 
hypotheses, one to be verified in three experiments and the 
other to be verified in four experiments, as well as the 
general method and procedure commonly employed in all the 
four experiments verifying different specific hypotheses will 
be described and explained in this chapter, while the experi-
mental design relating to the general hypotheses and the 
specific hypothesis or hypotheses, the theoretical framework 
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and the particular method and procedure relating to the 
specific hypothesis will be discussed separately under each 
experiment^ along with the presentation of the statistical 
results obtained in that experiment^in the subsequent 
chapter. 
Keeping what has been said above in view it seems 
important to state that generalization is the dependent 
variable in three experiments as measured in terms of the 
extent to which the responses learnt in relation to certain 
items are also elicited by their variations, while the 
degree of similarity between the items learnt and their 
variations is the independent variable. The first hypothesis 
which considers generalization as a function of similarity 
between the items learnt and their variations, therefore, 
provides the operational definition of the phenomenon in 
terms of which it can be experimentally demonstrated. 
The basic assumption of the present investigation, 
however, is that generalization as demonstrated in terms of 
the above-stated operational definition is governed by 
principles which vary from one type of verbal material to 
another, and it is this assumption on which are based the 
specific hypotheses to be tested by the different experi-
ments. In these specific hypotheses, the type of material, 
therefore, is the main independent variable, the difference 
of which has been experimentally manipulated in each of the 
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four experiments with a view to validating the principles 
underlying these hypotheses, 
A third independent variable, the rationale of v\hich 
has already been discussed in Chapter I, is the condition of 
learning, namely, intentional vs^, incidental. 
As mentioned earlier, the details of the general 
method and procedure, and the material used in all the four 
experiments, including those pertaining to the two general 
hypotheses, have been worked out in the following pages. 
A. Material 
The lists of items to be learnt were prepared in Hindi 
on the basis of the data collected on a sample of students 
similar to the ones on whom the present study was to be 
carried out. The reason why material in English was not 
used was that subjects were not as much at home in English 
as they were in Hindi, particularly in the case of the 
meaningful material, 
(i) Phonemically-Similar Material 
The lists of phonemically-similar material were prepared 
after the pattern of CCC (Consonant Consonant Consonant) nonsense 
trigrams. The 30 Hindi consonants were written on chits, and 
the chits were folded up and shuffled; three chits were drawn 
one by one and the consonants appearing on them were noted 
down to combine them into a trigram. Out of 30 consonants 
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10 CCC trigraras were formed. This procedure was repeated 
three times which yielded a total number of 30 trigrams. 
These 30 trigrams were given to a sample of 200 Hindi-
knowing female undergraduate students, and they were asked 
to note against each CCC trigram: 
(a), whether the trigram evoked any association or not; and 
(b) whether the trigram was easy to pronounce or not. 
An association-pronounceability index (AP) was worked 
out on the basis of the subjects' judgments. The total 
numbers of subjects finding the trigram to be evoking an 
association and of subjects judging it to be easily pronoun-
ceable were noted, and on the basis of the resultant propor-
tions, the geometric mean was calculated to be used as an 
association-pronounceability index. 
Thus, out of the 30 trigrams, 10 trigrams of the 
highest AP value were selected. These 10 CCC trigrams consti-
tuted the original learning list of phonemically-similar items. 
To determine the extent to which the responses to the 
original items were generalized to their corresponding varia-
tions in each of three generalization tests, three lists of 
test material (P-T , P-T2, and P-T3) were prepared in the 
following manner: in the first test list (P-T ), the first 
AP 
/PA ^ Pp 
*•* All the notations used in this thesis are given in 
Appendix C. 
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letters of the trigrams were changed, in the second test 
list (P-T ), the first t\wo letters of the trigrams were 
changed, and in the third test list (P-To), all the three 
letters of the trigrams were changed. 
The letters of the trigrams were changed through a 
process of randomization followed earlier in the construc-
tion of the trigrams of the original learning list. To 
change the first letter of a given trigram of the first test 
list (P-T.), the first letter of one of the remaining tri-
grams (in the case of alteration of the first trigram there 
were nine trigrams left, in the case of alteration of the 
second trigram there were eight trigrams left, in the case 
of alteration of the third trigram there were seven trigrams 
left, and so on) was randomly picked up to replace it, to 
change the first two letters of a given trigram of the 
second test list (P-T^), the second letter of one of the 
remaining trigrams of the first test list was, likewise, 
randomly picked up to replace it, and to change all the 
letters of a given trigram of the third test list (P-T^), 
the third letter of one of the remaining trigrams of the 
second test list was also, likewise, randomly picked up to 
replace it. 
The AP values of these changed trigrams were again 
determined on a sample of 50 female students and they were 
found to fall within the range of the AP values of the 
original list of 10 CCC trigrams. 
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(ii) Semanticallv-Similar Material 
The lists of semantically-similar items were also 
prepared in Hindi on the basis of the data collected on a 
sample of 200 Hindi-knowing female undergraduate students. 
The students were asked to write within 15 minutes words 
of everyday use having at least five synonyms. Out of 47 
words, 10 words having highest frequencies were selected. 
After that, the words selected for inclusion in the learn-
ing list were given to a sample of 200 Hindi-knowing female 
undergraduate students, together with a set of five synonyms 
for each word, and these students were asked to rank these 
synonyms from the most similar to the least similar with 
respect to the word in question of the list. The ranks 
assigned by the subjects to the different synonyms of each 
word of the learning list were pooled and the mean rank order 
for each synonym was calculated. On the basis of these mean 
rank orders, the words of the first-order similarity, of the 
second-order similarity, and of the third-order similarity 
were selected. Thus, three lists were prepared for testing 
generalization for semantically-similar material, one list 
comprising the synonyms of the first-order similarity {S-T ), 
another, comprising the synonyms of the second-order simi-
larity (S-T^) and the third, comprising the synonyms of the 
third-order similarity (S-T^). 
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(iii) Synonymous Material 
The original list of words to be learnt and the three 
lists of their synonyms with varying associative strength to 
be used as generalization tests were exactly the same as 
were used for seraantically-similar material in the first 
experiment described above. The notations used for the 
learning list and the three generalization test lists for 
semantically-similar material, namely, S, S-Tj^ , ^-'^2 "^"^  
S-T3 have, however, been modified as SYN, SYN-Tj^, SYN-Tg 
and SYN-To respectively to be used for material involving 
synonyms, 
(iv) Antonymous Material 
The lists of words to be learnt were prepared in 
Hindi on the basis of data collected from a sample of 150 
female undergraduates. These undergraduates were asked to 
write within 15 minutes words of every day use having at 
least five antonyms. The total number of words having at 
lisast five antonyms were sixteen. Out of these sixteen 
words ten having highest frequencies were selected. The 
ten words which were to be included in the learning list 
were given to another sample of 100 female undergraduates 
together with a set of five most frequent antonyms of each 
word, and they were asked to rank these antonyms from 'most 
close to most remote' vis-a-vis the word in question. The 
rank orders assigned by the undergraduate judges to differ-
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ent antonyms of each word were pooled and the mean rank 
order for each antonym was worked out. On the basis of 
these mean rank orders, the first-order antonyms (ANT-T.), 
the second-order antonyms (ANT-T„) and the third-order 
antonyms (ANT-T^) of the words representing varying degrees 
of closeness to them were selected to be used as tests of 
generalization for antonymous material, 
(v) Concrete Conceptual Material 
One list of names of concrete concepts was prepared 
in Hindi and three lists, one consisting of the first-order 
of the instances of these concepts, another consisting of 
the second-order of the instances and a third consisting of 
the third-order of the instances were prepared on the basis 
of data collected on a sample of 150 Hindi-knowing female 
undergraduate students. The students were first asked to 
write within 15 minutes as many names of categories of 
objects as possible. Out of 23 such names of categories 
of objects 10 names of categories of objects having the 
highest frequencies were selected. These 10 category names 
were then presented one by one to these subjects in the form 
of free association test with a view to eliciting at least 
five instances of each category. The first-order of words 
representing instances of the concept were those with the 
highest frequencies {C-T ), the second-order of words were 
those with the next highest frequencies (C-Tr,) and the third-
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order of words were those with the third highest frequen-
cies (C-T^). 
(vi) Abstract Conceptual Material 
For preparing a list of 10 abstract concepts and 
three lists of their definitional variations, the procedure 
followed was broadly the same as that used in the case of 
concrete concepts, A sample of 150 Hindi-knowing under-
graduate female students gave 19 words representing abstract 
concepts. Out of these 19 abstract concepts 10 concepts 
having the highest frequencies were selected. The 10 abs-
tract concepts were subsequently presented, as in the case 
of the concrete concepts, one by one to another sample of 
50 undergraduate students, with the instruction to give at 
least five definitions for each concept in as simple words as 
possible. The most crucial words representing the defining , 
properties of the concept from each one of five most frequent 
definitions were selected for each concept, which were then 
ranked in order of closeness to the meaning of the concept 
by a group of students and the mean rank positions for these 
crucial words were worked out for the whole group. On the 
basis of these mean rank positions three most crucial words 
having first, second and third rank positions were selected 
to be included in the generalization test as the first-order 
(A-T ), the second-order (A-T^) and the third-order (A-T ) 
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defining properties, respectively, 
(vii) Syntactical Material 
In every-language a sentence may be simple, complex or 
compound, and it may take any of the five syntactical forms, 
namely, assertive (AS), interrogative (IN), optative (OP), 
exclamatory (EX) and imperative (IM). For the purpose of the 
experiment with syntactical material, each sentence was broken 
up into three components, the subject, the object and the verb 
component. In order to determine which of these three 
components stands out in sentences of different syntactical 
forms and is, consequently, amenable to greater generaliza-
tion for the whole sentence in that particular syntactical 
form, five syntactical variations of a list of 10 simple 
sentences, consisting of a subject, a verb and an object, 
one each for the five types of syntactical forms were 
prepared in Hindi, As each one of the ten sentences was 
treated as a stimulus term to be paired with a two-digit 
response term for the purpose of paired-associate learning, 
a list of ten two-digit numbers was also prepared. 
To test the extent to which the response number was 
generalized to each one of the three word components of 
sentences with different types of syntactical arrangement, 
three lists^one consisting of the subject components (SUB), 
another of the object components (OBJ), and the third of the verb 




A memory drum was used for presenting the items of 
the list, 
C, Procedure 
(i) Conditions of Learning 
Two individuals were used at a time, one of whom served 
as an •experimenter' (E) and the other, as a subject (S), E 
was the incidental learner while S the intentional learner. 
E and S were seated on the two sides of a screen in 
front of the memory drum, on which the material was to be 
exposed. E was asked to observe and check that items were 
presented in a random order, and to note on the data sheet 
whether the response was correct or not, but no learning 
instructions were given to her, while the S was given the 
usual learning instructions. 
In this manner the conditions of intentional (INT) and 
incidental (INC) learning were produced, 
(ii) The Anticipation Method 
The anticipation method of presentation was used. 
Each stimulus item was exposed for 2 seconds, and 2 seconds 
were given for anticipating the response item, and after 
2 seconds, the stimulus-response pair was presented. The 
items were presented in 5 random orders during the learning 
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session. 
Standard-paired-associate learning instructions were 
given to the subjects. These instructions were given to 
the subjects (INT learners) in the presence of the 'experi-
menters' (INC learners). 
(iii) Instructions for Learning 
a. Instructions for Learning Phonemically-
Similar Material 
"This is a learning experiment in which you will 
learn to associate words and numbers. These words are differ-
ent from actual words. Probably you have never seen any of 
them before; they have no standard or 'correct' pronunciation. 
There are ten such words, each being paired with a two-digit 
number. These pairs will be presented on this apparatus 
(memory drum) in front of you. Study each of these pairs 
carefully so that when a word is subsequently shown to you 
alone, you can anticipate the corresponding number. You will 
be shown one pair at a time. Do not try to learn these 
pairs in any particular order, because the order will be 
changed every time. The point is to associate a particular 
word with the number with which it always appears. The 
items of the list will be presented one by one. After that, 
in each subsequent trial, each stimulus word of the list 
will be presented to you in a random order for 2 seconds, 
following which you will be required to anticipate the 
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number associated with the stimulus word, and then the whole 
pair of the stimulus word and the response number will be 
shown to you to check v^ether the response number you had 
anticipated was correct or incorrect. If in the first two 
seconds you fail to anticipate the response number, or anti-
cipate a wrong response number, it will be counted as an 
error. We shall continue the experiment until you antici-
pate all the response numbers associated with the stimulus 
words correctly without making any error," 
b. Instructions for Learning Semantically-
Similar/Synonymous/Antonymous Material 
"This is a learning experiment in which you will 
learn to associate meaningful words and numbers. There are 
ten words, each paired with a two-digit number. These 
pairs will be presented on this apparatus (memory drum) in 
front of you,.»';^  , The remaining instructions were the same 
as those for learning phoneraically-similar material." 
c. Instructions for Concrete/Abstract Conceptual 
Material 
It is a learning experiment in which you will be 
required to learn each of a set of 10 concrete/abstract 
concept names in association with a different two-digit 
number. The list of 10 pairs of concrete/abstract concepts 
and their corresponding numbers will be presented to you, 
one pair at a time, with the help of this apparatus (memory 
drum),'.',. The remaining instructions were the same as those 
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for learning phonemically-simllar material. 
With the instructions given above the learning lists 
were run through repeatedly till the subject was able to 
give correct responses to all the items of the lists, and 
thus came up to the criterion of one errorless trial. The 
subjects and the 'experimenters' were requested to stay for 
a while as another part of the experiment was yet to be 
conducted. 
Forty-five minutes after the learning session both 
INT and INC learners were tested for generalization of the 
numbers learnt as response terms in association for the 
stimulus syllables/words of the original learning lists to 
the corresponding stimulus syllables/words of the generaliza-
tion test lists, 
d. Instructions for Syntactical Material 
"It is an experiment of learning in which you will 
learn to associate a whole sentence with a two-digit number. 
There are ten sentences^ each/b^ eing paired with a different 
two-digit number. The sentences and their corresponding 
digit numbers will be presented to you one by one on this 
apparatus (memory drum) before you. Learn each pair of a 
sentence and a two-digit number carefully so that when any 
of the sentence is shown to you alone, you should be able 
to anticipate the two-digit number paired with the whole 
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sentence. The sentences will be presented to you in a random 
order, and your task will be not to learn these pairs of 
sentences and numbers in any particular order but only to 
associate a particular sentence with the number which always 
occurs with it. In the first trial the sentences together 
with their corresponding numbers will be presented one by 
one, and then in each subsequent trial each sentence will 
be presented to you for 2 seconds, following which you will 
be required to anticipate the number associated with that 
particular sentence, and then the whole pair of the sentence 
and the number will be shown to you, so that you can check 
whether the number you had anticipated for the sentence -was 
correct or incorrect. If you fail to anticipate the number 
in the 2 seconds or anticipate a wrong number, it will be 
counted as an error. The experiment will continue till you 
are able to anticipate all the numbers associated with the 
sentences correctly without making any error." 
With these instructions, the learning list was run 
through till the subject was able to anticipate correctly 
the response number for each stimulus sentence of the list 
and thus reached the criterion of one errorless trial. 
After an interval of 45 minutes the INT and INC 
learners were tested for generalization of the response 
number to the word component, in one group to the subject 
component,in another to the object component, and in the 
third to the verb component of the sentence, for each of 
the five types of syntactical arrangement separately, 
(iv) Instructions for Testing Generalization 
For purposes of testing generalization under the INT 
and INC learning conditions E as well as S were given a 
generalization test. In this test all the subjects, i.e., 
the subjects designated as S and those designated as E were 
required to take a repeat test in order to see how much the 
former had retained of what they had intentionally learnt 
earlier and how much the latter had retained of what they 
had learnt only incidentally. 
The instructions for generalization tests given to 
INT and INC subjects were as follows: 
a. Instructions for Intentional Learners 
"The purpose of this part of the experiment is to 
see how much, after a lapse of some time, you are able to 
retain of what you had learnt earlier," 
b. Instructions for Incidental Learners 
"It is true that you participated in this experiment 
only to help me by checking that the items of the lists were 
presented in s random order, and by noting correct and 
incorrect responses of the subjects, and you were not speci-
fically required to learn the association between syllables/ 
words/sentences and numbers. However, since one of the 
purposes of this experiment is to see whether a person in 
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your situation can also learn incidentally vvhat the subjects 
were required to learn intentionally, I should like to give 
you, too, a test of learning, I hope you would not mind 
this*" 
With these instructions both INT and INC learners 
were tested with the generalization tests according to the 
experimental design of each experiment. In the test of 
generalization no reinforcement was given by presenting 
stimulus-response pair after the subject had anticipated 
the response, 
(v) Generalization Score 
Verbal generalization was measured in teirms of total 
number of conditioned responses, that is, responses learnt 
in relation to the associated syllables/words/sentences of 
the original learning lists, elicited by the syllables/ 
words/word components of the sentences.corresponding 
generalization test lists, 
D. Sample 
The total sample on which the present experimental 
study was carried out consisted of 600 female undergraduate 
students randomly assigned to different experimental treat-
ments. The breakup of the sample for each experiment was 
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* Here the data was the same as that obtained for 
semantically-similar material. 
E, Statistical Analysis 
The between-group factorial design involving three 
independent variables, namely, conditions of learning, types 
of material and generalization tests was used. The method 
of analysis of variance with a 2x2x3 design was applied to 
the data obtained in the first three experiments as there 
were two conditions of learning, two types of material and 
three generalization tests, whereas in the fourth experi-
ment the method of analysis of variance with a 2x5x3 design 
was applied to the data as there were two conditions of 
learning, five types of material and three generalization 
tests. 
An analysis of variance brings out the significance of 
overall differences between groups formed on the basis of the 
main variables but does not indicate the significance of 
differences between various comparison groups separately. 
To supplement the results of the analysis of variance, there-
fore, t-test was applied to the data to compare the differences 
between the mean scores of different groups. 
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The results obtained and analysed in the manner 
specified above are presented in tabular and graphic 
forms, and described in Chapter IV. 
Chapter IV 
The Experiments and the Results 
The main purpose of this chapter is to report the four 
experiments of the study one by one. Under each experiment, 
therefore, it is proposed (a) to discuss the theoretical 
framework of the specific hypothesis^or hypotheses^of that 
experiment, (b) to describe the experimental design with 
regard to the specific hypothesis^or hypotheses^as well as 
the two general hypotheses mtSji&k iB&k MtaNOMa %• wM. liM -«M#«ai'-
•metisk^ and (c) to present the results and highlight the main 
findings of the experiment. 
Experiment I: Generalization With Phonemically-Sirailar 
and Semantically-Similar Material 
A. The Theoretical Framework and the Hypothesis 
It is easier to discriminate between black and white than 
between two shades of grey, because there is greater generaliza-
tion between the two shades than between black and white. If 
the same principle holds for verbal behaviour, then discrimina-
tion with regard to similar words should be more difficult than 
with regard to different words. This prediction was tested in 
a study by Dietze (l955) with two groups of pre-school children, 
who were required to discriminate among three different kinds 
of oddly shaped geometrical objects. For one group, the labels 
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jod. dap and meep were assigned to the three kind of objects, 
while the other group was required to call the same objects 
meem, £eem, be era. After learning the assigned labels of the 
three kind of objects, the subjects were required to learn to 
supply the appropriate labels to additional objects belonging 
to the same categories. If the original discrimination was 
learned only on the basis of physical shapes of the objects, 
then both the groups should master the new shapes at the same 
rate. If, however, the labels of the objects served as a part 
of the stimulus pattern to which the subjects were responding, 
the learning of the group whose objects had the labels of meem, 
beem« peem should be retarded. The greater the generalization 
among the three sets of the objects, the greater the confusion 
and, hence, the slower the discrimination. The results of the 
study confirmed the prediction. The similar sounding labels, 
meem, beem. peem, were generalized to each other and produced 
poorer learning than the distinctively different labels, jod, 
dap, meep. 
The above-cited experiment compared generalization for 
two sets of items, one consisting of meem. be em and peem. viriiich 
appearing to be very close to one another were physically 
similar, and the other consisting of jod. dap and meep. which, 
being different in appearance and sound, .were physically 
dissimilar. The results showing that physically similar items 
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are amenable to greater generalization, than items wdiich are 
physically dissimilar, provide a useful lead to the formula-
tion of the hypothesis for the first experiment that similar 
phonemic items are more amenable to generalization than 
similar semantic items, because the fotmer, like the physically 
similar items of the above experiment, are not distinct from 
one another and, therefore, do not hold any identity of their 
own, whereas, the latter, although similar in meaning, are, 
like the physically dissimilar items of the above experiment, 
distinct from one another and, consequently, hold an identity 
of their own. 
Apart from that, there is another difference between 
generalization with phonemically-similar and that with 
semantically-similar items. The two types of material differ 
also on another important dimension, namely, familiarity. 
Similar semantic items, that is, words used in a generalization 
test, are familiar because they are meaningful, and each of 
them evoking a different set of lawful associations, stand out 
as distinct from the original words, whereas similar phonemic 
items, used in a generalization test, being nonsense syllables 
and unfamiliar, do not evoke different sets of lawful associa-
tions, and as such tend to .be mixed up more readily with the 
original syllables. 
To sum up, semantically-similar items being physically 
dissimilar, familiar and evoking "different sets of lawful 
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associations are likely to be more discriminable, v^ile 
phonemically-similar items which are physically similar, un-
familiar and devoid of any lawful associations are likely to 
be more generalizable. 
Phonemic generalization is primarily based on physical 
similarity or, to be more specific, similarity of sound. A 
phoneme is the technical term used for a range of sounds that 
members of a common language community perceive as functionally 
similar, on the one hand, and discriminably different from 
other sound ranges, on the other. Thus, in phonemic generali-
zation when a response is conditioned to one combination of 
sounds, it tends to generalize to other combinations of sounds 
as well, vy^ ich are similar in varying degrees to the original 
combination of sounds. Here the basis of generalization is 
physical similarity or similarity of sound. Unlike semantic 
generalization, which is explicable in terms of meaning or 
ediating mechanism and previously acquired associations, 
phonemic generalization can very well be regarded as being 
at par with sensory generalization, and as such can be 
explained precisely on the basis of physical or perceptual 
similarity between the original and the test stimuli. 
Although both phonemically-similar and semantically-
similar materials are verbal in nature, the distinction between 
the two is obvious. Phonemically-similar material consists of 
combination of speech sounds devoid of meaning, Semantically-
m 
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similar material, on the other hand, consists of combinations 
of speech sounds which have already acquired meaning through 
the learning processes of imitation and conditioning. Where 
a response is conditioned to a particular meaningful combina-
tion of sounds, namely, a word, it may be generalized to 
other words having some kind of semantic relationship with 
that particular word, whether the relationship is that of 
being synonyms, antonyms or homophones. 
The above observations lead to the formulation of the 
following specific hypothesis to be verified by the first 
experiment: 
As semantically-similar items are dissimilar physically^ 
and are familiar in terms of a specific lawful associations 
evoked by them^as compared to phonemically-sirailar items, 
generalization for the former will be less than for the latter. 
B. The Experimental Design 
In this experiment a 2x2x3 factorial design was followed. 
The experiment was performed in two conditions of learning, 
namely, intentional (INT) learning, i.e., learning with aware-
ness, and incidental (INC) learning, i.e., learning without 
awareness. In each of the two learning conditions 30 subjects 
learnt phonemically-similar material (P), and 30 subjects 
learnt semantically-similar material (S), 
Those who learnt the phonemically-similar material (P) 
were subdivided into three groups of 10 subjects each, one to 
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be tested (T) for generalization with a list of items 
differing from the original list to the extent of an altera-
tion of the first letter of each item (P~T.), another group 
to be tested with a list of items differing from the original 
list to the extent of an alteration of the first two letters 
of each item (P-T2), while the third group to be tested with 
a list of items differing from the original list to the extent 
of an alteration of all the three letters of each item (P-T^). 
Those who learnt the seraantically-similar material (S) 
were, likewise, subdivided into three groups of 10 subjects 
each. One group was tested (T) with a list of items most 
similar to, or bearing a first-order similarity with the items 
of the original list (S-T ), The second group was tested with 
a list of items next most similar to, or bearing a second-order 
similarity with, the items of the original list (S-T2). The 
third group was tested with a list of items least similar to, 
or bearing a third-order similarity with, the items of the 
original list (S-T^). 
The three variables of the experiment, namely, (i) 
conditions of learning (INT and INC), (ii) types of learning 
material (P and S), and (iii) variations in the material to 
be used as generalization tests, have been represented 
diagramraatically in Diagram 1. 
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Diagram l: Showing 6 Groups to whom Tests of Generalization 
with three variations of Phonemically-Similar 
and three variations of Semantically-Similar 
Items-were given under INT Learning Condition, 
and 6 Groups to whom the same Tests were given 
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C. The R e s u l t s 
The results yielded by the analysis of variance with 
a 2x2x3 factorial design, indicating the main effects, and 
the first- and the second-order interaction effects are 
presented in Table 1. 
(Table I, p.66) 
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Table I 
Summary of Analysis of Variance 
Sources { Degrees of|Sum of {Mean Sura } Freedom JSquaresJof Squares 
I (df) ;(SS) {(MS) 
Conditions of 
Learning 1 
Types of Material • 1 
Generalization Tests 2 
Conditions of Learning 
and Types of Material 1 
Conditions of Learning 
and Generalization 
Tests 2 
Types of Material and 
Generalization Tests 2 
Conditions of Learning, 
Types of Material and 






















•*-Si-gnifi-cant—beyen^ -.Oi—Ievel.. , 
a. The Main Effects 
The results show that the main effect of each of the 
three experimental variables, namely, learning conditions 
(INT and INC), types of material (P and S), and generaliza-
tion tests (T,, T^ and T^), on the amount of generalization 
is significant beyond .01 level, the F-values for the first, 
second and third variables being 136.50, 22.25 and 222.80 
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respectively. This implies that the average generalization' 
scores change with a change in the learning condition, with 
a change in the type of material, and also with a change in 
the generalization test. 
b. The First-Order Interaction Effects 
The F-values for the .joint effect on the amount of 
generalization (i) of the learning conditions and the types 
of material, (ii) of the learning conditions and the generali-
zation tests, and (iii) of the types of material and the 
generalization tests are 0,74, 0,95 and 15,15 respectively. 
The F-value for interaction between conditions of 
learning and types of material, being 0.74,is insignificant, 
which shows that the average change in generalization scores 
due to conditions of learning for one type of material does 
not differ significantly from the corresponding average 
change in generalization scores due to conditions of learn-
-i-ng- for--the—other.type_of_material, which means that the 
variables 'condition of learning' and 'type of material' are 
independent of each other. 
The F-value for interaction between conditions of 
learning and generalization tests, being 0,95, is insigni-
ficant, which shows that the three average changes in generali-
zation scores due to conditions of learning do not differ 
significantly from test to test, which means that the varia-
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bles 'condition of learning' and 'generalization test' are 
independent of each other. 
The F-value for interaction between types of material 
and generalization tests, being 15.15, is significant beyond 
.01 level, which shows that the three average changes in 
generalization scores due to types of material differ signi-
ficantly from test to test, which means that the variables 
'type of material' and 'generalization test' are not comple-
tely independent of each other, 
c. The Second-Order Interaction Effects 
The F-value for the joint effect of 'condition of 
learning', 'type of material' and 'generalization test' on 
the amount of generalization is 23,40, w^ich is significant 
beyond .01 level. The second-order interaction among the 
three experimental variables has turned out to be significant 
probably because of the significant first-order interaction 
between 'type of material' and ' geofi-rali£ation test'. 
The results obtained by applying the t-test on the 
differences (i) between the mean generalization scores for 
the alteration of the first letter of the phonemic items 
under INT and INC learning conditions, (ii) between the mean 
generalization scores for the alteration of the first two 
letters of the phonemic items under INT and INC learning 
conditions and (iii) between the mean generalization scores 
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for the alteration of all the three letters of the phonemic 
items under INT and INC learning conditions are presented 
in Table II, 
Similarly, the results obtained by applying the t-test 
on the differences (i) between the mean generalization scores 
for the first-order similarity of the semantic items under 
INT and INC learning conditions, (ii) between the mean 
generalization scores for the second-order similarity of the 
semantic items under INT and INC learning conditions and 
(iii) between the mean generalization scores for the third-
order similarity of the semantic items under INT and INC 
learning conditions are presented in Table III, 
And also the results obtained by applying the t-tests 
on the differences (i) between the mean generalization score 
for the alteration of the first letter of the phonemic items 
and the mean generalization score for the first-order simi-
larity of the semantic items, (ii) between the mean generali-
zation score for the alteration of the first two letters of 
the phonemic items and the mean generalization score for the 
second-order similarity of the semantic items and (iii) 
between the mean generalization score for the alteration of 
all the three letters of the phonemic items and the mean 
generalization score for the third-order similarity of the 
semantic items in each of the two learning conditions are 
presented in Tables IV and V, 
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Table II 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Phonemic Test Items under INT 






























* Significant beyond .01 level 
Table III 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Semantic Test Items under INT 






























* Significant beyond .01 level 
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Table IV 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Phonemic Test Items _vs the 
Semantic Test Items under INT Learning 
Condition 
G e n e r a l i z a -






5 . 8 
4 . 8 
3 . 9 1, 
I t e m s 
. S . D , 
. 9 8 
.75 
. 5 8 
Seman 
Mean 
7 . 6 
3 . 6 
1 .4 
t i c I t e m s 
S.D. 
. 4 9 
. 4 9 
, 4 9 
t - V a l u e 
5 . 2 9 * 
4 . 2 8 * 
4 . 8 1 * 
* Signif icant beyond .01 level 
Table V 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Phonemic Test .Items _vs the 
Semantic Test Items under INC Learning 
Condition 
G e n e r a l i z a -






5 . 3 
2 , 6 
1.6 







4 . 1 
2 . 4 
0 . 7 
: i c I t e m s 
S .D. 
. 8 3 
. 6 6 
. 4 6 
t - V a l u e 
4 . 0 0 * 
0 . 7 1 
3 . 4 6 * 
* Significant beyond .01 level 
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Looking at the results of the t-tests, one can find 
that, with the exception of two comparison groups, differ-
ences between the mean generalization scores of all the 
comparison groups are statistically significant (Tables II, 
III, IV and V), the exceptions being in the case of the 
difference between the mean generalization scores for the 
alteration of the first letter of the phonemic items under 
INT and INC learning conditions (Table II), and between the 
mean generalization score for the alteration of the first 
two letters of the phonemic items and the mean generalization 
score for the second-order similarity of the semantic items 
under INC learning condition (Table V), 
On the basis of the results presented above the 
generalization gradients for the three generalization tests 
of the phonemically-similar material and of the semantically-
similar material under each of the two learning conditions, 
INT and INC, have been plotted graphically and are presented 
in Figure 1 (cf. p.73). 
As for the first general hypothesis, namely,that 
generalization decreases with a decrease in similarity between 
the test material and the original learning material, the 
result of the main effect due to generalization tests in 
the analysis of variance of the present experiment supports 
it by showing that the average generalization scores change 
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FIG. I Generalization Gradients for Phonemically-Similar 
and Semantically-Similar Test Material under 



















with a change in the generalization test for both phonemi-
cally-similar and semantically-similar materials (Table I), 
The direction of this change can very well be seen from 
Figure 1, indicating that with a decrease in similarity between 
the original learning material and the generalization test 
material, there is a decrease in the amount of generalization 
for both the materials and under both INT and INC learning 
conditions. 
The results of the main effect due to conditions of 
learning in the analysis of variance (Table I) and the t-tests 
(Tables II and III) relating to the second general hypothesis 
demonstrate that INT learners show greater amount of generali-
zation as compared to INC learners for both phonemically-
similar and semantically-similar materials separately. The 
mean generalization scores of INT learners are significantly 
greater than the mean generalization scores of INC learners 
for the three generalization tests of the semantically-similar 
material and also for two generalization tests of the phonemi-
cally-similar material, the only exception in which the mean 
difference between the two groups is not statistically signi-
ficant, though the results are in the expected direction, is. 
in the case of the alteration of the first letter of the 
phonemically-similar material (Table II), These results are 
in conformity with the second general hypothesis. 
The specific hypothesis of this experiment, it may be 
recalled, is that since semantically-similar items are dissi-
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milar physically and familiar in terms of the specific lawful 
associations evoked by them as compared to phonemically-
similar items, generalization for the former will be less 
than for the latter. The results of the main effect due to 
types of material in the analysis of variance (Table I) and 
the t-tests (Tables IV and V), excluding the t-test applied 
to the difference between the mean generalization score for 
the alteration of the first letter of the phonemically-similar 
material and the mean generalization score for the first-order 
similarity of the semantically-similar material under INT 
learning condition, which is significant but is in the reverse 
* 
direction, as also the graphic representation of generaliza-
tion gradients (Fig.i) clearly demonstrate> that the hypothesis 
holds. 
The solitary unexpected result mentioned above, namely, 
that greater amount of generalization occurs for the semanti-
cally-similar material than for the phonemically-similar 
material under INT learning condition is difficult to explain 
and needs a replication of the experiment. 
To sum up, the results, by and large, are consistent 
with the specific hypothesis that a greater amount of 
generalization occurs for the phonemically-similar as compared 
to the semantically-similar material. 
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Experiment II : Generalization with Synonymous and 
Antonymous Material 
A, The Theoretical Framework and the Hypothesis 
In the preceding experiment verbal generalization was 
studied in relation to meaningless and meaningful, i.e., 
phonemically-similar and semantically-similar material. The 
purpose of the present experiment, on the other hand, is to 
study generalization with two such types of material as are 
both meaningful but are contrasting in meaning, namely, 
synonyms and antonyms. 
In the case of the previous experiment^semantically-
similar material was considered to be less amenable to 
generalization than phonemically-similar material because the 
former was familiar, apart from being physically dissimilar, 
as compared to the latter. In the present experiment, both 
synonyms and antonyms are equally familiar and, therefore, 
both of them should be amenable to generalization to the same 
extent. What has been hypothesized in the present experiment, 
' however, is that generalization for the two types of material 
will not be the same. Generalization with materials involving 
antonyms will be less than with material involving synonyms, 
because here antonyms are more discriminable than synonyms, 
but this difference in the discriminability of the two types 
of material is not, as it was in the case of phonemically-
similar and semantically-similar material, due to familiarity 
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of one and non-familiarity of the other. The difference in 
the discriminability of synonyms and antonyms, is assumed to 
be due mainly to the fact that synonyms have a large number 
of features in common whereas the features which antonyms 
have in common are extremely limited, so that the synonyms 
tend to be equivocal and overlapping while the antonyms tend 
to be different and distinct. 
Following a lead from the above distinction it was 
hypothesized that: 
Since antonyms convey opposite meanings and are, as 
such, different and distinct from each other, whereas 
synonyms convey same meanings and, hence, are equivocal and 
overlapping with each other, the former are more discrimin-
able and, therefore, less amenable to generalization than 
the latter, 
B, The Experimental Design 
As the hypothesis stated above involved a comparison 
between synonymous and antonymous material, the experiment was 
to be conducted with two lists of items, one consisting of 
synonyms and the other of antonyms, under two learning condi-
tions, INT and INC and with three generalization tests T , T^ 
and T„. The experimental design followed was, thus, the same 
as that followed in the first experiment, namely 2x2x3 between-
group factional design. A sample of 120 subject was divided 
in 12 experim^nt^^^^\Ji^S$J^^ subjects each, .Six groups 
('Tt/ Acc No. .^^ j 
\^l X\^C3 ;= 
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were tested under condition of INT learning and six under 
condition of INC learning. In each condition, three groups 
were tested with three different generalization tests invol-
ving synonyms, one with the first-order, another with the 
second-order, and the third with the third-order similarity, 
and similarly three groups were tested with three different 
generalization tests involving antonyms, one with the first-
order, another with the second-order and the third with the 
third-order contrast/fvo^ i close to Ji.&yyvoce). 
The three variables of the experiment, namely, (i) 
conditions of learning (INT and II^C), (ii) types of learning 
material, i.e., synonyms (SYN) and antonyms (ANT), and (iii) 
three generalization tests for each type of material (T,, T2 
and To) have been represented diagrammatically in Diagram 2, 
Diagram 2: Showing 12 Groups of Subjects, 6 Groups each 
to be tested in the two Learning Conditions, 
and within each Learning Condition 3 Groups to 
be tested with three Generalization Tests of 
Synonyms and 3 Groups to be tested with three 
Generalization Test of Antonyms 
Learning Condition 
/ ' r 
INT INC 
/ ' 7 I '- 7 
SYN ANT SYN ANT 
/ , / / / 
/ T 7 I IT J I 7 7 / 7 7 
INT INT INT INT INT INT INC INC INC INC INC INC 
SYN- SYN- SYN- ANT- ANT- ANT- SYN- SYN- SYN-ANT- ANT- ANT-
T^ T2 T3 Tj_ T^ T3 Tj_ T2 T3 T^ T2 T3 
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C. The Results 
The results yielded by the analysis of variance with 
a 2x2x3 factorial design, indicating the main effects, and 
the first- and the second-order interaction effects are 
presented in Table VI. 
Table VI 
Summary of Anafiysis of Variance 





























Conditions of Learning 
Types of Material 
Generalization Tests 
Conditions of Learning 
and Types of Material 
Conditions of Learning 
and Generalization Tests 
Types of Material and 
Generalization Tests 
Conditions of Learning 
Types of Material and 
Generalization Tests 
•Error 108 43.80 0.40 
Total 119 493.17 
* Significant beyond .01 level 
a. The Main Effects 
The results show that the main effect of each of the 
three experimental variables, namely, learning conditions 
(INT and INC), types of material (SYN.and ANT.), and generali-
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zation tests (T., T^ and T^) on the amount of generaliza-
tion, is significant beyond .01 level, the F-values for the 
first, second and third variables being 154,07, 44.07 and 
411.07, respectively. This indicates that the average 
generalization scores change with a change in the learning 
condition, with a change in the type of material, and also 
with a change in the generalization test, 
fc>. The First-Order Interaction Effects 
The F-values for the joint effect on the amount of 
generalization (i) of the learning conditions and the types 
of material, (ii) of the learning conditions and the generali-
"TsrEion tests, ami—(Txir)~0'f~the~type^—of^-moterial—and^the ._ 
generalization tests are 10.10, 22,32 and 16.62,respectively. 
The F-value for interaction between conditions of 
learning and types of material, being 10.10, is significant 
beyond .01 level, which indicates that the average change in 
generalization scores due to conditions of learning for one 
type of material differs significantly from the corresponding 
average change in generalization scores due to conditions of 
learning for the other type of material, which means that the 
variables 'condition of learning' and 'type of material' are 
not completely independent of each other. 
The F-value for interaction between conditions of 
learning and generalization tests, being 22,32, is significant 
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beyond .01 level, which indicates that three average changes 
in generalization scores due to conditions of learning differ 
significantly from test to test, which means that the varia-
bles 'condition of learning' and 'generalization test' are 
not completely independent of each other. 
The F-value for interaction between types of material 
and generalization tests, being 16,62, is significant beyond 
,01 level, which indicates that the three average changes in 
generalization scores due to types of material differ signi-
ficantly from test to test, which means that the variables 
'type of material^ and 'generalization test' are not comple-
tely independent of each other, 
c. The Second-Order Interaction Effects 
The F-value for the joint effect of 'condition of 
learning', 'type of material' and 'generalization test' on 
the amount of generalization is 7,52, which is significant 
beyond .01 level. This is significant probably because all 
the three first-order interaction effects are significant. 
The results obtained by applying the t-test on the 
differences (i) between the mean generalization scores for 
the first-order generalization tests of synonyms under INT 
and INC learning conditions, (ii) between the mean generaliza-
tion scores for the second-order generalization tests of 
synonyms under INT and INC learning conditions, and (iii) 
between the mean generalization scores for the third-order 
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generalization tests of synonyms under INT and INC learning 
conditions, are presented in Table VII, 
Likewise, the results obtained by applying the t-test 
on the differences (i) between the mean generalization scores 
for the first-order generalization tests of antonyms under 
INT and iNC learning conditions, (ii) between the mean 
generalization scores for the second-order generalization 
tests of antonyms under INT and INC learning conditions, and 
(iii) between the mean generalization scores for the third-
order generalization tests of antonyms under INT and INC 
learning conditions are presented in Table VIII, 
The results obtained by applying the t-tests on the 
differences (i) between the mean generalization score for the 
first-order generalization test of synonyms and the mean 
generalization score with the corresponding first-order 
generalization test of antonyms, (ii) between the mean gener-
alization score for the second-order generalization test of 
synonyms and the mean generalization score for the corres-
ponding second-order generalization test of antonyms, and 
(iii) between the mean generalization score for the third-
order generalization test of synonyms and the mean generaliza-
tion score for the corresponding third-order generalization 
test of antonyms under each of the two learning conditions 
(INT and INC) are presented in tables IX and X, 
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Table VII 
Mean Gene ra l i za t i on Sco re s , S .Ds . , and t -Va lues 
obta ined for t h e Synonymous Tes t Ma te r i a l under 
INT and INC Learning Condi t ions 
G e n e r a l i z a -







3 . 6 
1.4 
L e a r n i n g 
1 S . D . 
. 4 9 
. 49 
. 4 9 
INC L e a r n i n g 
Mean S .D. 
4 . 1 
2 . 4 
0 . 7 
. 8 3 
, 6 6 
. 4 6 
t - V a l u e 
1 1 . 2 9 * 
4 . 4 4 * 
3 . 1 8 * 
* S i g n i f i c a n t beyond . 0 1 l e v e l 
Table VIII 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Antonymous Test Material under 
INT and INC Learning Conditions 
General i z a -




INT L e a r n i n q 
Mean S .D, 
4 . 9 
3 . 1 
1.2 
0 . 7 0 
0 . 7 0 
0 . 4 0 
INC 
Mean 
3 . 4 
2 . 1 
0 . 5 
L e a r n i n q 
I S . D . 
. 6 6 
. 7 0 
. 5 0 
t - V a l u e 
4 . 4 1 * 
3 . 2 2 * 
3 , 5 0 * 
* Significant beyond .01 level 
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Table IX 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Synonymous Test Material jvs 




























* Significant beyond .01 level 
Table X 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Synonymous Test Material v^ 




























** Significant beyond .05 level 
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The results of the t-tests reveal that the differences 
between the mean generalization scores of only four comparison 
groups are significant, while the difference between the mean 
generalization scores of eight comparison groups are insigni-
ficant, although the differences between these eight comparison 
groups are also in the expected direction (Tables IX and X). 
With the help of the results presented above, the 
generalization gradients for the three generalization tests 
of the synonyms and the three generalization tests of the 
antonyms under each of the two learning conditions INT and 
INC have been plotted graphically and are presented in 
Figure 2 (cf. p.86). 
The results of the main effect due to generalization 
tests in the analysis of variance confirm the first general 
hypothesis, namely, that the average generalization scores 
change with a change in the generalization test for both 
synonyms and antonyms (Table VI), The direction of this 
change is clearly observable from Figure 2, showing that the 
amount of generalization decreases with a decrease in simi-
larity between the test material and the original learning 
material for both synonyms and antonyms and under both INT 
and INC learning conditions. 
The results of the main effect due to conditions of 
learning in the analysis of variance (Table VI) and the t-tests 
(Tables VII and VIII), showing significantly greater amount of 
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FIG.2 Generalization Gradients for Synonymous and 
Antonymous Test Material under Intentional 
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generalization for both synonyms and antonyms under INT than 
under INC learning condition, confirm the second general 
hypothesis. 
As may be seen from the results of the main effect due 
to types of material in the analysis of variance (Table VI) 
and of the t-tests (Tables IX and X), as also from the grpphic 
representation (Fig,2) of generalization gradients,the specific 
hypothesis of this experiment, namely, that antonyms are more 
discriminable and, therefore, less amenable to generalization 
than synonyms, is confirmed in two out of six cases; and in the 
remaining four cases also the trend is in the expected 
direction. 
Experiment III: Generalization with Concrete and Abstract 
Conceptual Material 
A, The Theoretical Framework and the Hypothesis 
In recent years a vast amount of experimental literature 
has accumulated on verbal learning, which suggests that acqui-
sition and retention of verbal items also involve processes 
similar to those operating in concept formation and learning. 
It is now being widely recognized as an empirically established 
fact that verbal learning and conceptual learning are inextri-
cably bound up, and that one is not conceivable without the 
other. It is difficult to imagine any concept at human level 
which is completely independent of verbal learning and of 
behaviour involving mediated associations, and any verbal 
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learning and behaviour v*iich diss devoid of conceptual processes. 
In fact, verbal learning and learning involving concepts 
develop side by side because words are used as symbols for 
communalities of attributes and for more complex conceptual 
groupings, and conceptual rules provide a cognitive control 
over both verbal and nonverbal behaviour. A knowledge of 
conceptual processes, therefore, seems to have important 
implications for the complex problems of verbal learning and 
behaviour. 
A concrete concept is the name of a category or classi-
fication referring to some discernible characteristic,or 
characteristics, which a number of different physical objects 
have in common. It may, therefore, be operationalized in 
terms of all those instances of objects, which, without 
exception, have some characteristics in common in spite of 
being otherwise very different from one another. An abstract 
concept, on the other hand, is not a category or classification 
in the sense in which a concrete concept is. It is a name 
referring to such aspects and features as different definitions 
of a notion, an idea, a theme or a belief have in common, and 
can be operationalized in terms of the common features and 
aspects of these definitions. 
On the basis of this differentiation between the two 
types of concept, it may, therefore, be hypothesized that: 
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Variations of an abstract concept in terms of its 
defining properties are more amenable to generalization than 
variations of a concrete concept in terms of its specific and 
discrete instances, 
B, The Experimental Design 
Like the first two experiments, this experiment was 
also performed with a 2x2x3 between-group factorial design, 
under two learning conditions (INT & INC), using two types 
of material, i.e., concrete conceptual material (C) and 
abstract conceptual material (A) and three generalization 
tests (T,, T2, and T„) of each type of material. Thus, in 
all a sample of 120 subjects was divided in 12 experimental 
groups of 10 subjects each. Six groups were tested under 
condition of INT learning and six under condition of INC 
learning. In each condition three groups were tested for 
concrete conceptual material with three different generaliza-
tion tests,one with the first-order, another with the second-
order and the third with the third-order instances of the 
concrete concepts, and similarly three groups were tested for 
abstract conceptual material with three different generaliza-
tion tests, one with the first-order, another with the second-
order and the third with the third-order definitions of the 
abstract concepts. 
The three variables of the experiment, namely, (i) 
conditions of learning (INT and INC), (ii) types of learning 
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material, i.e., concrete concepts (C) and abstract concepts 
(A), and (iii) three generalization tests for each type of 
material (T , T^ and T^) have been represented diagrammati-
cally in Diagram 3, 
Diagram 3: Showing 12 Groups of Subjects, 6 Groups each 
to be tested in the two Learning Conditions, 
and within each Learning Condition 3 Groups 
to be tested with three Generalization Tests 
consisting of varying instances of Concrete 
Concepts and 3 Groups to be tested with three 
Generalization Tests consisting of varying 
Defining Properties of Abstract Concepts 
Learning Condition 
/ / 1 
INT INC 
/ ' J , ' 7 
C A C A 
/ i- 1 / = — r - ^ i''-^ 7 I /—7 
INT INI INT INT INT INT INC INC INC INC INC INC 
C-Tj^  C-Tg C-T3 A-T-,^  A-T2 A-T3 C-T-^  C-T2 C-T3 k-1^ k-1^ A-T3 
C. The Results 
The results obtained by the analysis of variance with 
a 2x2x3 factorial design indicating the main effect, and the 
first-order and the second-order interaction effects are 
presented in Table XI. 
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Table XI 
Summary of Analysis of Variance 
Sources ! df ! SS ! MS * 
Conditions of 
Learning 
Types of Material 
Generalization Tests 
Conditions of Learn-
ing and Types of 
Material 1 0.10 0.10 0.30 
Conditions of Learn-














Types of Material and 
Generalization Tests 
Conditions of Learn-

























*Significant beyond .01 level 
a. The,Main Effects 
The results show that the main effect of each of the 
three experimental variables, namely, learning conditions 
(INT and INC), types of conceptual material (C artd A), and 
generalization tests (T., T2 and T^) on the amount of generali-
zation is significant beyond .01 level, the F-values for the 
first, second and third variables being 136.13, 25.00 and 
150.20^respectively. This shows that average generalization 
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scores change with a change in the learning condition, with 
a change in the type of material, and also with a change in 
the generalization test, 
b. The First-Order Interaction Effects 
The F-values for the joint effect on the amount of 
generalization (i) of the learning conditions and the types 
of material, (ii) of the learning conditions and the generali-
zation tests, and (iii) of the types of material and the 
generalization tests are .30, 34.50, and 13,66,respectively. 
The F-value for interaction between conditions of 
learning and types of material,being 0.30, is insignificant, 
which indicates that the average change in generalization 
scores due to conditions of learning for one type of material 
does not differ significantly from the corresponding average 
change in generalization scores due to conditions of learning 
for the other type of material, which means that the variables 
'condition of learning' and 'type of material' are independent 
of each other. 
The F-value for interaction between conditions of 
learning and generalization tests,being 34.50, is significant 
beyond .01 level, which indicates that the three average 
changes in generalization scores due to conditions of learn-
ing differ significantly from test to test, v*iich means that 
the variables 'condition of learning' and 'type of material' 
are not completely independent of each other. 
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The F-value for interaction between types of material 
and generalization tests, being 13,66, is significant beyond 
,01 level, which indicates that the three average changes in 
generalization score due to type of material differ signi-
ficantly from test to test, which means that variables 'type 
of material' and 'generalization test' are not completely 
independent of each other, 
c. The Second-Order Interaction Effects 
The F-value for the joint effect of 'condition of 
learning', 'type of material' and 'generalization test' on 
the amount of generalization is 9,23, which is significant 
beyond .01 level. It has become significant probably because 
of the two significant first-order interactions, i.e., between 
•learning condition' and 'generalization tests' and between 
•type of material' and 'generalization tests'. 
The results obtained by applying the t-test on the 
differences (i) between the mean generalization scores for 
the first-order generalization test with concrete conceptual 
material under INT and INC learning conditions, (ii) between 
the mean generalization scores for the second-order generali-
zation test with concrete conceptual material under INT and 
INC learning conditions and (iii) between the mean generaliza-
tion scores for the third-order generalization test with 
concrete conceptual material under INT an*d INC learning 
conditions, are presented in Table XII, 
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Similarly, the results obtained by applying the t-test 
on the differences (i) between the mean generalization scores 
for the first-order generalization test with abstract concep-
tual material under INT and INC learning conditions, (ii) 
between the mean generalization scores for the second-order 
generalization test with abstract conceptual material under 
INT and INC learning conditions and (iii) between the mean 
generalization scores for the third-order generalization test 
with abstract conceptual under INT and INC learning conditions, 
are presented in Table XIII, 
And also the results obtained by^  applying the t-test 
on the differences (i) between the mean generalization score 
for the first-order generalization test with concrete concep-
tual material and that with abstract conceptual material, (ii) 
'between the mean generalization score for the second-order 
generalization test with concrete conceptual material and 
that with abstract conceptual material and (iii) between the 
mean generalization score for the third-order generalization 
test with concrete conceptual material and that with abstract 
conceptual material under each of the two learning conditions, 
are presented in Tables XIV and XV, 
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Table XII 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Concrete Conceptual Material 






























* Signif icant beyond ,01 level 
Table XIII 
Mean Generalization Scores, S.Ds., and t~Values 
obtained for the Abstract Conceptual Material 






























*Signifleant beyond .01 level 
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Table XIV 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Concrete Conceptual Material 































* Significant beyond .01 level 
** Significant beyond .05 level 
Table XV 
Mean Generalization Scores, S.Ds., and t~Values 
obtained for the Concrete Conceptual Material 
































* Significant beyond .01 level 
** Significant beyond .05 level 
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The results of the t-tests reveal that with the 
exception of the difference between the mean generalization 
scores of two comparison groups the differences between the 
mean generalization scores of all the comparison groups are 
statistically significant (Tables XII, XIII, XIV and XV), the 
exception being in the case of the difference between the 
mean generalization score for the third-order generalization 
test with concrete and that with abstract conceptual material 
under INT learning condition (Table XIV), 
On the basis of the results presented above the 
generalization gradients for the three generalization tests 
of the concrete conceptual material and for the three 
generalization tests of the abstract conceptual material 
under each of the two learning conditions, INT and INC, have 
been plotted graphically and are represented in Figure 3 
(cf. p.98). 
The results of the main effect due to generalization 
tests in the analysis of variance are in conformity with the 
first general hypothesis, namely, that the average generaliza-
tion scores change with a change in the generalization test 
for both concrete and abstract conceptual material (Table XI), 
The direction of this change is clearly evident from Figure 3 
which shows that the amount of generalization decreases with 
a decrease in similarity between the test material and the 
original learning material in the case of both concrete and 
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FIG. 3 Genenalizatlon Gradients for Concrete and 
Abstract Conceptual Test Material under 






















abstract concepts, and under both INT and INC learning 
conditions. 
The results of the main effect due to conditions of 
learning in the analysis of variance (Table XI) and the 
t-tests (Tables XII and XIII) show significantly greater 
amount of generalization for both concrete and abstract 
conceptual material under INT learning condition as compared 
to INC learning condition. The results thus confirm the 
second general hypothesis. 
The specific hypothesis of this experiment that the 
variations of an abstract concept in terms of its defining 
properties are more amenable to generalization than the 
variations of a concrete concept in terms of its specific and 
discrete instances, is, on the whole, confirmed. As is,clear 
from the results of the main effect due to types of material 
in the analysis of variance (Table XI), and of the t-tests 
(Tables XIV and XV) which are significant in five comparisons, 
and insignificant in only one, i,e., between mean generaliza-
tion score for the third-order generalization test with con-
crete concepts and that, with abstract concepts under INT 
learning, (the difference is statistically insignificant, but 
the trend is consistent) and also from the graphic representa-
tion of generalization gradients (Fig,3) the specific hypo-
thesis is confirmed. 
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Experiment IV: Generalization with Syntactical Material 
A, The Theoretical Framework and the Hypotheses 
There is a good deal of psychological literature on 
sentence memory, especially on the comprehension, storage and 
retrieval of the sentence, but there are few experimental 
studies dealing with the role played by different grammatical 
arrangements of words in verbal learning, and with the generali-
zation of the whole sentence to its components in different 
syntactical arrangements. 
Why a particular component in a sentence stands out 
in relation to other word components and dominates the whole 
sentence has been explained as being due to what may be termed 
as the 'meaning load' of that word component (Elkin,1955). 
What seemsto be implied by the term 'meaning load' is that 
whichever word component in a given syntactical arrangement 
is more effective in conveying the focal theme of the 
sentence is loaded with greater amount of meaning. 
The view that different word components have different 
'meaning loads' in sentences of different syntactical struc-
tures and, hence, the role they play in conveying the focal 
theme of the sentence vary from one grammatical structure to 
another, seems to have a bearing on Chomsky's (1965) concept 
of deep structure, by which he means that each sentence, 
besides having a formal or, what he calls, surface structure, 
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has an implied psychological structure also, the latter being 
more closely related to meaning or sense content of the 
sentence and, consequently, being more relevant to the 
comprehension,storage, and retrieval of the sentence, than 
the former. These ideas and formulations stimulated a signi-
ficant line of new researches on the role that the word 
components and the deep structure of the sentence play in 
conveying the meaning of the sentence. A number of studies 
(Blumenthal,1967; Rohrman,1968; James and Thompson,1973; 
and Danlcs and Sorce,1973) have actually demonstrated that the 
deep structure of a sentence is closely linked with the focal 
theme of the sentence and, as such, is a potential variable 
in learning and retention of sentences. 
Following the lead provided by the studies mentioned 
above which established the deep structure hypothesis of 
Chomsky, subsequent investigators tried to determine the 
relative role played by different word components in a 
sentence, and interpreted their results by using different 
terminologies. Wanner (1968), Clark (1969), Clark and Card 
(1969), Clark and Stafford (1968), Chafe (1972), Perfetti 
and Goldman (1974), for instance, have used the term 'theme' 
for the word standing out to be most important in a sentence, 
which came into wide currency in linguistic and psychological 
literature, Pavio (1965), however, had earlier used 'imagery 
value', not, as the subsequent investigators have done, to 
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describe the 'outstanding' word component o£ a sentence but 
to explain it. According to him the 'outstanding' word 
becomes outstanding because it is more capable of evoking 
a multiplicity of images, Sachs (l967a) and Bregman and 
Strasberg (1968), on the other hand, contended that the 
•outstanding' word in a sentence is one vyrfnich conveys 
greatest amount of information, Fillenbaum's (1966) explana-
tion of the 'outstanding' word was also not very different 
from most of these investigators, as according to him the 
'outstanding' word is outstanding because it carries the 
gist of the sentence. 
Considering the various descriptive and explanatory 
concepts used in the above studies to explain the 'outstanding' 
word in a sentence, one is inclined to draw the conclusion 
that in every sentence there is one particular word, whether 
it is the subject, the verb, or the object, which is focussed 
or foregrounded on account of its being loaded with the 
greatest amount of meaning and the most universal meaning, 
it 
or, to putj(in Chomsky's terminology, on account of its being 
an integral part of the deep structure of the sentence. It 
is on the basis of these characteristics of the outstanding 
word in a sentence that one can justifiably hypothesize that 
such a word is amenable to better learning, longer storage, 
and quicker retrieval, and, consequently, is more susceptible 
to the generalization of the whole sentence. 
103 
In the context of what has been discussed above, 
therefore, it would be worthwhile to determine experi-
mentally (a) which of the components of the sentence has the 
deep structure, or is loaded with the 'focal meaning' of the 
sentence and is, consequently, more susceptible to the 
generalization of the whole sentence; and (b) whether the 
component having the deep structure, or being loaded with 
the 'focal meaning', of the sentence varies with different 
types of syntactical arrangements, or remains constant 
across all these arrangements. 
Careful observation of sentences of different syntac-
tical forms would enable the investigator to formulate 
specific hypotheses with regard to the meaning load of any 
one of the three word components which appears to stand out 
in a sentence of a particular form. It is apparent that in 
assertive and interrogative forms of sentences the emphasis 
is not so much either on the subject component or on the 
object component, as it is on the action expressed by the 
verb component. Understandably, therefore, the meaning load 
of the verb component in sentences of these two syntactical 
forms will be greater than that of either the subject 
component or the object component. Similarly optative and 
exclamatory forms of sentences expressing wish and exclama-
tion, respectively, are evidently contingent upon the subject 
component for conveying their respective 'focal meanings', 
and hence in sentences of these two syntactical forms, the 
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subject component will stand out as compared to the other 
two components. In the imperative form of sentence, on the 
other hand, the operative component is the component to 
which a command is directed, and so the object component 
is expected to be loaded with the 'focal meaning' of the 
sentence as compared to the other two components. 
The above observations lead to the formulation of the 
following hypotheses: 
Hypothesis I : In the assertive and interrogative forms of 
syntactical structure the generalizability of the v^ iole 
sentence to the verb component will be greater than to the 
other two word components. 
Hypothesis II : In the optative and exclamatory forms of 
syntactical structure the generalizability of the whole 
sentence to the subject component will be greater than to tk-e 
other two word components. 
Hypothesis III : In the imperative form of syntactical 
structure the generalizability of the whole sentence to the 
object component will be greater than to the other two word 
components, 
B, The Experimental Design 
In the present experiment a 2x5x3 factorial design 
has been used. The experiment has been performed in the 
two conditions of learning. In each of the two learning 
conditions 30 subjects learnt assertive type (AS), 30 interro-
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gative type (IN), 30 optative type (OP), 30 exclamatory 
type (EX), and 30 imperative type (IM) of sentences. Those 
who learnt a given type of sentences in one learning condi-
tion or the other were sub-divided into three groups of 10 
subjects each, one group to be tested for generalization 
with a list of items consisting of the 'subject' (SUB) 
components of the sentences of the original learning list, 
another group to be tested for generalization with a list 
of items consisting of the 'object' (OBJ) components of the 
sentences of the original learning list, and the third group 
to be tested for generalization with a list of items consis-
ting of the 'verb' (VER) components of the sentences of the 
original learning list. 
The division of the subjects into three groups, one 
each to be tested for the three word components of the 
sentences of the original learning list, was made for each 
of the five types of sentences — assertive, interrogative, 
optative, exclamatory and imperative. The groups into which 
the subjects were divided for the five types of syntactical 
structure, and for three generalization tests in each of the 
two learning conditions are as follows: 
For assertive type (AS) of sentences: AS-T SUB, 
AS-T OBJ, and AS-T VER. 
For interrogative type (IN) of sentences: IN-T.SUB, 
IN-T2OBJ, and IN-T^VER, 
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/ • 
For optative type (OP) o£ sentences: OP-T^SUB, 
OP-T OBJ, and OP-T^VER. 
For exclamatory type (EX) of sentences: EX-T,SUB, 
EX-T2OBJ, and EX-T3VER. 
For imperative type (IM) of sentences: IM-T SUB, 
IM-T^ OBJ, and IM-T VER. 
The three variables of the experiment, namely (i) condi-
tions of learning (INT and INC),(ii) types of learning material 
(AS, IN, OP, EX, and IM), and (iii) word components of each type 
of sentences used as a test of generalization (SUB, OBJ, and 
VER) have been represented diagrammatically in Diagram 4, 
Diagram 4: Showing 15 Groups of Subjects to whom Tests of 
Generalization with one or another of the Three 
Word Components of each of the Five Type of 
Sentences were given under INT Learning Condi-
tion, and 15 Groups of Subjects to whom the 
same Tests of Generalization were given under 
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C. The Results 
The r e s u l t s yielded by the analysis of variance with 
a 2x5x3 fac to r ia l design showing the main e f fec t s , the 
f i r s t -o rde r in te rac t ion effects and the second-order i n t e r -
action ef fec ts , are presented in Table XVI, 
Table XVI 
Summary of Analysis of Variance 
Sources ! df ! SS I MS ! F 
Conditions of Learning 1 560.34 560.34 1098.70* 
Types of Material 4 27.39 6.85 13.09* 
Generalization Tests 2 36.05 18.02 35,33* 
Conditions of Learning 
and Types of Material 4 8.26 2.06 4.05* 
Conditions of Learning 
and Generalization Tests 2 1.52 .76 1.49 
Types of Material and 
Generalization Tests 8 524.15 65,32 128,47* 
Conditions of Learning, 
Types of Material and 
Generalization Tests 8 173,68 21,71 42,57 
Error 270 139,6o 0,51 
Total 299 1470.99 
* Signif icant beyond .01 level 
a. The Main Effects 
The r e s u l t s demonstrate t ha t the main effect of each 
of the three experimental var iab les , namely, learning condi-
t ions (INT and INC), types of mater ial (AS, IN, OP, EX and 
IM) and general izat ion t e s t s with d i f ferent word components 
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(SUB, OBJ and VER), on the phenomenon of generalization, 
is significant beyond .01 level, the F-values for the 
first, second and third variables being 1098.70, 13.09 and 
35.23,respectively. This indicates that the average 
generalization scores change with a change in the learning 
condition, with a change in the type of material, and also 
with a change in the generalization test. 
b. The First-Order Interaction Effects 
The F-values for the joint effect on the amount of 
generalization (i) of the learning conditions and the types 
of material, (ii) of the learning conditions and the 
generalization tests and (iii) of the types of material and 
the generalization tests are 4.05, 1,49 and 128.47, 
respectively. 
The F-value for interaction between conditions of 
learning and types of material, being 4.05, is significant 
beyond ,01 level, which indicates that the average change 
in generalization scores due to conditions of learning for 
one type of material differs significantly from the corres-
ponding average change in generalization scores due to 
conditions of learning for the other type of material. 
This means that the variables •condition of learning* and 
'type of material' are not completely independent of each 
other. 
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The F-value for interaction between conditions of 
learning and generalization tests, being 1,49, is insigni-
ficant, which indicates that the three average changes in 
generalization scores due to conditions of learning do not 
differ significantly from test to test. This means that 
the variables 'condition of learning' and 'generalization 
test' are independent of each other. 
The F-value for interaction between types of material 
and generalization tests being, 128,47, is significant 
beyond .01 level, which shows that the average generaliza-
tion scores change from one combination of 'type of material' 
and 'generalization test' to another combination of 'type 
of material' and 'generalization test'. This means that 
the variables 'type of material' and 'generalization test' 
are not completely independent of each other, 
c. The Second-Order Interaction Effects 
The F-value for the joint effect of 'condition of 
learning', 'type of material' and 'generalization test' on 
the amount of generalization is 42.57, which is significant 
beyond .01 level. This interaction has turned out to be 
significant probably because of the two significant first-
order interactions, i.e., the interaction between'learning 
conditions'and'types of material', and that between'types of 
material and generalization tests. 
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For each of the five type of sentences, i.e., 
assertive, interrogative, optative, exclamatory, and 
imperative, the results obtained by applying the t-test 
on the differences (i) between the mean generalization 
scores for the subject component of the sentence under INT 
and INC learning conditions, (ii) between the mean generali-
zation scores for the object component of the sentence under 
the two learning conditions and (iii) between the mean 
generalization scores for the verb component of the 
sentence under the two learning conditions, are presented 
in Tables XVII to XXI. 
Table XVII 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the Assertive Type of Syntactical 
Structure under INT and INC Learning Conditions 
G e n e r a l i z a -
t i o n T e s t s 
S u b j e c t 




4 . 0 
5 . 3 
7 . 4 
L e a r n i n q 
S .D. 
.66 
. 6 5 
. 66 
INC L e a r n i n q 
Mean S .D. 
1.5 
2 . 8 
4 . 3 
. 5 0 
. 9 7 
. 6 4 
t - V a l u e 
1 0 . 0 0 * 
6 . 9 4 * 
1 1 . 4 8 * 
* Significant beyond .01 level 
I l l 
Table XVIII 
Mean Generalization Scores, S.Ds., and t-Values 
obtained for the In ter rogat ive Type of Syntact ica l 
Structure under INT and INC Learning Conditions 
G e n e r a l i z a -
t i o n T e s t s 
S u b j e c t 




4 . 2 
6 .5 
7 . 8 
. e a r n i n g 
S.D. 
. 6 0 
. 5 0 




2 . 9 
4 . 2 
. e a r n i n g 
S .D . 
. 5 3 
. 5 3 
. 6 0 
t - V a l u e 
8 . 8 4 * 
1 5 . 6 5 * 
1 0 . 9 0 * 
* Signif icant beyond .01 level 
Table XIX 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for the Optative Typecof Syntactical Structure under INT 
and INC Learning Conditions 
Generaliza- INT Learning 
tion Tests Mean S.D. 
Subject 7.0 .66 
Object 2.8 .74 
Verb 4.7 .64 
* Significant beyond .01 level 
** Significant beyond .05 level 
INC 
Mean 
4 . 1 
1 .4 
2 . 5 
L e a r n i n g 
I S . D . 
. 7 0 
. 49 
. 5 0 
t - V a l u e 
9 , 6 6 * 
2 . 1 4 * * 
8 . 8 0 * 
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Table XX 
Mean Generalization Scores, ^ .Ds., and t-Values obtained 
for the Exclamatory Type of Syntactical Structure under 
INT and INC Learning Conditions 
Generaliza- INT Learning 
tion Tests Mean S.D, 
Subject 7,8 .74 
Object 2,6 ,96 
Verb 5.1 .80 
* Significant beyond ,01 level 
INC Le, 
Mean 
3 . 8 
1 .2 
2 . 4 
a r n i n q 
S.D. 
. 7 4 
. 4 0 
. 6 6 
t - V a l u e 
1 2 . 1 2 * 
4 , 2 4 * 
8 . 1 8 * 
Table XXI 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for the Imperative Type of Syntactical Structure under 
INT and INC Learning Conditions 
G e n e r a l i z a -
t i o n T e s t s 
S u b j e c t 




3 . 8 
7 . 7 
4 . 9 
L e a r n i n g 
S .D. 
. 7 4 
. 9 0 
. 8 0 
INC L e a r n i n g 
Mean ^ . D , 
1.6 
3 . 9 
2 . 1 
. 7 4 
. 7 0 
. 7 0 
t - V a l u e 
7 . 8 5 * 
1 0 . 2 7 * 
8 . 2 0 * 
* Significant beyond ,01 level 
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Table XXV 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for Comparison Groups (Group with Subject Component _vs 
Group with Object Component and Group with Subject 
Component v^ Group with Verb Component) for Exclamatory 
type of Syntactical Structure under INT and INC Learning 
Conditions 
Generaliza- INT Learning INC Learning 
tion Tests Mean S.D. t-Value Mean S.D.t-Value 
Subject 7.8 . 7 4 ^ 3.8 .74~. 
3>>3.33* ^r>9.63* 
Object 2.6 .96-^^ 1.2 .40 v 
^-^8.18* ^-^4.38* 
Verb 5.1 .80" 2.4 ,66" 
* Significant beyond ,01 level 
Table XXVI 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for Comparison Groups (Group with Object Component ys_ 
Group with Subject Component and Group with Object 
Component v^ Group with Verb Component) for Imperative 
type of Syntactical Structure under INT and INC Learning 
Conditions 
Generaliza- INT Learning INC Learning 
tion Tests Mean S.D. t-Value Mean S.D, t-Value 
Subject 3.8 .74. 1.6 .74^^ 
^10.54* ^ 8 , 5 2 * 
Object 7,7 .90:^ 3.9 . 7 0 ^ 
J> 7.18* ^ 5 . 8 1 * 
Verb 4.9 .80^ 2.1 . 7 0 ^ 
* Significant beyond .01 level 
The results pertaining to the three specific hypotheses 
are also represented graphically in Figures 4 to 6 (cf.pp. 
116 to 118). 
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Table XXIII 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for Comparison Groups (Group with Verb Component vs 
Group with Subject Component and Group with Verb Component 
vs Group with Object Component) for Interrogative type 
of Syntactical Structure under INT and INC Learning 
Conditions 
Generalize- INT Learning INC "Learning 
tion Tests Mean S.D, t-Value Mean S.D, t-Value 
Subject 4.2 ,60^ 1.9 .53-
'^,12.00* ^;9.20* 
Object 6.5 .50^' 2.9 .53-^ 
,^4.64* .1>4. 48* 
Verb 7.8 ,74^ 4.2 .60' 
* Significant beyond .01 level 
Table XXIV 
Mean Generalization Scores, S.Ds., and t-Values obtained 
for Comparison Groups (Group with Subject Component _vs 
Group with Object Component and Group with Subject 
Component _vs. Group with Verb Component) for Optative 
type of Syntactical Structure under INT and INC Learning 
Conditions 
Generaliza- INT Learning INC Learning 
tion Tests Mean S.D, t-Value Mean S.D, t-Value 
Subject 7.0 .66 4.1 .70^^ 
>>14.00* -">2.64* 
Object 2.8 .74^^^ 1.4 .49^\ 
/-^  8.21* ^- 2.22** 
Verb 4.7 .64^ 2.5 .50" 
* Significant beyond .01 level 
** Significant beyond .05 level 
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The results of the main effect due to conditions of 
learning in the analysis of variance (Table XVI) and the 
t-tests (Table XVII to XXI) of the present experiment 
pertaining to the second general hypothesis show that the 
mean generalization scores for the three word components, 
i.e., subject, object and verb in all the five types of 
syntactical structures are significantly greater under INT 
learning condition as compared to INC learning condition. 
The results confirm the second general hypothesis. 
The results obtained by applying the t-test to the 
mean generalization scores 'of the comparison groups formed 
on the basis of the three specific hypotheses of the experi-
ments are presented in Table XXII to XXVI. 
Table XXII 
Mean Generalization Scores, S.Ds,, and t-Values obtained 
for Comparison Groups (Group with Verb Component _vs Group 
with Subject Component and Group with Verb Component vs 
Group with Object Component) for Assertive type of 
Syntactical Structure under INT and INC Learning Conditions 
Generaliza- INT Learning INC Learning 
t i o n T e s t s 
S u b j e c t 










S.D. t - V a l u e 
. 6 6 ^ 
> 1 1 . 





2 . 8 
4 . 3 
S .D. t - V a l u e 
. 5 0 ^ ^ 
" ; 1 0 . 
. 9 7 - ^ {>4. 
. 6 4 ^ - - ^ 
77* 
,05* 
* Significant beyond .01 level 
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FIG.4 Generalization of the Whole Sentence to the 
Three Word Components In the Assertive and 
Interrogative Types of Syntactical Structure 




















FIG.5 Generalization of the Whole Sentence to the 
Three Word Components in the Optative and 
Exclamatory Types of Syntactical Structure 























FIG.6 Generalization of the Whole Sentence to the 
Three Word Components in the Imperative 
Type of Syntactical Structure under Intentional 






















As may be seen (Tables XXII and XXIII and Fig,4)_; 
the mean generalization scores for the verb component are 
significantly greater than those for the other two word 
components, viz., the subject and the object, in the asser-
tive and interrogative types of syntactical structure. 
The t-values for the differences between the mean 
generalization scores for AS-T^VER and AS-T SUB, and between 
the mean generalization scores for AS-T„VER and AS-T^OBJ 
under INT learning condition are 11,72, and 7,24, respec-
tively, and the t-values for the same comparison groups under 
INC learning condition are 10.77 and 4.05, respectively,all 
of which are significant beyond .01 level. Similarly, the 
t-values for the differences between the mean generalization 
scores for IN-T^VER and IN-T^SUB, and between the mean 
generalization scores for IN-T^VER and IN-T OBJ under INT 
learning conditions are 12.00 and 4.64, respectively, and 
the t-values for the same comparison groups under INC learn-
ing condition are 9.20 and 4.48, all of which are significant 
beyond .01 level. Thus, the above result and the result of 
the main effect due to the types of material in the analysis 
of variance (Table XVI) confirm the first specific hypothesis 
/ that the whole sentence has greater generalizability for the 
verb component as compared to the other two word components 
in the assertive and the interrogative types of syntactical 
structure. 
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It may be observed (Tables XXIV and XXV and Fig,5) 
that in the optative and exclamatory types of syntactical 
structure, the mean generalization scores for the subject 
component of the sentence are significantly greater than 
those for the other two word components, viz., the verb 
and the object. 
The t-values for the differences between the mean 
generalization scores under INT learning condition for 
OP-T,SUB and OP-T_OBJ, and for OP-T SUB and OP-T„VER are 
14,00 and 8,21, respectively, and the t-values for the same 
comparisons under INC learning condition are 2.64 and 2.22 
respectively, both being significant, the former beyond .01 
level and the latter beyond .05 level. Similarly, the t-
values for the differences between the mean generalization 
scores under INT learning condition for EX-T,SUB and 
EX-T2OBJ, and for EX-Tj^ SUB and EX-T^VER, are 3,33 and 8.18, 
respectively, which are also significant beyond .01 level, 
and the t-values for the same comparisons under INC learning 
condition are 9,63 and 4,38, which are also found to be 
significant beyond ,01 level. The above results and the 
result of the main effect due to the types of material in the 
analysis of variance (Table XVI) confirm the second specitic 
hypothesis/that the whole sentence has greater generaliza-
bility for the subject component as compared to the other 
two word components in the optative and the exclamatory 
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types of syntactical structure. 
It may also be observed (Table XXVI and Fig.6) that 
in imperative type of syntactical structure, the mean 
generalization score for the object component of the sen-
tence is significantly greater than those.for the other two 
word components, viz., the subject and the verb. 
The t-values for the differences between the mean 
generalization scores under INT learning condition for 
IM-T2OBJ and IM-T SUB and for IM-T OBJ and IM-T^VER are 
10,54 and 7,18, respectively, which are significant beyond 
,01 level, and the t-value for the same comparisons under 
INC learning condition are 8,52 and 5.81, respectively, 
which are significant beyond .01 level. Thus, the above 
results and the result of the main effect due to the types 
of material in the analysis of variance (Table XXVI) 
confirm the third specific hypothesis;that the whole 
sentence has greater generalizability for the object 
component as compared to the other two word components in 
the imperative type of syntactical structure. 
Chapter V 
Discussion 
The present study intended to verify certain hypotheses 
which may be restated here before we discuss the findings. 
There were two general hypotheses one relating to the gra-
dients of generalization, which was common to the first three 
experiments, the other relating to the two conditions of 
learning, namely, INT and INC, which was common to all the 
four experiments of the study, and six specific hypotheses 
relating to the specific types of material used in different 
experiments', the first three were verified, one each by the 
first three experiments, and the remaining three were veri-
fied by the fourth experiment, 
a. General Hypotheses 
Hypothesis I: Generalization decreases with a decrease 
in similarity between the test items and the original learning 
items in different types of verbal material, except for syn-
tactical material to which this hypothesis does not apply, 
because in this type of material the items in the generaliza-
tion test are one or another component of the original material 
and not just the variations of the latter. 
Hypothesis II: Generalization under condition of 
intentional learning (i.e., learning with awareness) which 
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involves a conscious effort on the part of the 1 earner, is 
greater as compared to generalization under condition of 
incidental learning (i.e. learning without awareness), which 
is casual and, therefore, does not involve any conscious 
effort on the part of the learner. 
b. Specific Hypotheses. 
Hypothesis I: As semantically-similar items are 
dissimilar physically and are familiar in terms of specific 
lawful associations evoked by them as compared to phonemi-
cally-similar items, generalization for the former will be 
less than for the latter. 
Hypothesis II: Since antonyms convey opposite mean-
ings and are, as such, different and distinct from each 
other, whereas synonyms convey same meanings and, hence, 
are equivocal and overlapping with each other, the former 
are more discriminable and, therefore, less amenable to 
generalization than the latter. 
Hypothesis III: Variations of an abstract concept in 
terms of its defining properties are more amenable to 
generalization than variations of a concrete concept in 
terms of its specific and discrete instances. 
The three hypotheses pertaining to the different types 
of syntactical structure are as follows: 
Hypothesis IV: In the assertive and interrogative 
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forms of syntactical structure the generalizability of the 
whole sentence to the verb component will be greater than 
to the other two word components. 
Hypothesis V: In the optative and exclamatory forms 
of syntactical structure the generalizability of the whole 
sentence to the subject component will be greater than to 
the other two word components. 
Hypothesis VI: In the imperative form of syntactical 
structure the generalizability of the whole sentence to the 
object component will be greater than to the other two word 
components. 
The first general hypothesis, which is common to the 
first three experiments, is fully confirmed by the results 
of these experiments. Expressing the results in more tech-
nical terms, one may state that the amount of generalization 
is a function of the degree of similarity between the material 
used in the training and that used in the testing phase. The 
gradients of generalization for phonemically-similar and 
semantically-similar items (Fig,l), for synonymous and 
antonymous materials (Fig,2), and for concrete and abstract 
conceptual materials (Fig.3), show that as similarity between 
the test material and the original learning material decreases, 
generalization also decreases, regardless of whether the 
condition of learning is INT or INC. 
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One thing that seems to have patently emerged out of 
the findings of the present study is that generalization is 
a phenomenon which is not confined only to sensory-perceptual 
learning, but occurs in verbal learning as well in varying 
degrees and along different dimensions. 
Another important point which deserves our attention 
is that semantically-similar material as compared to phone-
mically-similar material, antonymous material as compared to 
synonymous material and concrete conceptual material involving 
variations of concrete concepts in terms of their specific 
and discrete instances as compared to abstract conceptual 
material involving variations of abstract concepts in terms 
of their defining properties are more discriminable and, 
therefore, less amenable to generalization for different 
reasons to be discussed later. 
Considering the second general hypothesis, which is 
common to all the four experiments, the results indicate that 
significantly greater amount of generalization occurs under 
INT than under INC learning condition, regardless of the type 
of material, due mainly to awareness and conscious effort 
on the pari: of the learner to learn and to retain under the 
former condition^and unawareness and casualness on the part 
of the learner to learn and to retain under the latter 
condition. 
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The INT learner having been called upon to perform 
the task at hand, not only attends to it in its entirety 
but also makes a conscious effort to perform it as well as 
he can. This being as it is, we can explain the occurrence 
of greater generalization under the INT learning condition, 
i.e., under learning with awareness, in terms of heightened 
state of motivation. 
That generalization for different types of verbal 
material is consistently greater under INT than under INC 
learning condition seems to be justifiable as being due to 
a heightened state of motivation, but the question, more 
important than that, is : why do learning and, its after-
effect, generalization occur at all under incidental learn-
ing condition when the learner is not quite prepared for the 
task at hand? 
One plausible answer to this question is that although 
the INC learner is not required^unlike the INT learner, to 
perform the task, he is nevertheless exposed to the instruc-
tions and the learning task and is required, specifically in 
the present experiments, to acquaint himself with the experi-
mental procedure in order to keep a record of the performance 
of the INT learner. Thus, the whole situation, particularly 
his role as a recorder and his acquaintance with the experi-
mental procedure, provides adequate cues to him, not to exert 
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himself to perform the task as such, which only the INT 
learner is required to do, but to acquaint himself with the 
nature and the purpose of the task at hand. The performance 
of the task is, in fact, contingent on both an intention to 
perform the task and an orientation to, or acquaintance with 
the nature and purpose of the task. INT learners are 
equipped with both the intention and the orientation, whereas 
the INC learners are equipped only with the latter. This 
explains why INC learners also learn the task to some extent, 
though only implicitly, and manifest the effect of this 
implicit learning in their subsequent generalization scores, 
but since there is no intent on their part to perform the 
task, their generalization scores are much lower than those 
of the INT learners who are not only equipped with an orienta-
tion to the task but with an intention to perform it as well. 
The main purpose of the study, it may be recalled, was 
to see whether the same or different principles explain the 
phenomenon of generalization with different types of verbal 
material ranging from simple material like nonsense syllables 
to such i complex material as complete sentences varying in 
grammatical arrangements. 
In the first experiment, a comparison was made between 
nonsense syllables (phonemically-similar items) and simple 
words (semantically-similar items) in order to put to an 
experimental test the hypothesis that semantically-similar 
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items are less amenable to generalization than phonemically-
similar items, the underlying assumption being that since 
test items of the semantically-similar material as compared 
to those of the phonemically-similar material are more 
dissimilar physically from the original items, and also 
since semantically-similar items are meaningful having the 
capacity to evoke specific, that is, familiar associations, 
whereas phonemically-similar items are meaningless incapable 
of evoking any lawful association, the former are more discri-
minable than the latter. The findings, by and large, support 
the hypothesis, 
A comparison between the phenomenon of generalization 
with phonemically-®imilar and that with semantically-similar 
material suggests that the former can be explained in the 
same manner in which primary stimulus generalization can be 
explained, i.e., in terms of transfer, When a certain res-
ponse is conditioned to a verbal object, as in the present 
experiment, where a figure of two-digit number (51) is 
conditioned to the CCC type of Hindi nonsense syllable 
( •T'^ T^Si";^  ), then the number serves as the CR and the nonsense 
syllable as the CS; subsequently, when CR is extended or 
generalized to such other nonsense syllables as have a close 
visual or auditory resemblance with the CS, the process of 
generalization can be explained in terms of transfer, not 
involving the use of any meaning or mediating mechanism. 
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Thus, in generalization for phonemically-similar 
material, as it is in primary stimulus generalization, a CR 
once established to a CS will be elicited by other stimuli 
which resemble the CS in varying degrees along a particular 
physical dimension, with the strength of CR decreasing in 
proportion to the degree to which test stimuli differ from 
the training CS, It seems parsimonious, therefore, to 
explain phonemic generalization involving physical similarity 
in terms of the principle of transfer. 
Although some investigators (Razran,1939,1949,1961; 
Philips,1958) in this field appear to be more in favour of 
explaining not only phonemic generalization, which is based 
entirely on similarity between new stimuli and the CS along 
some physical dimension, but also generalization for seman-
tically-sirailar items which is based on some relationship of 
meaning between the new" stimulus words and the old CS word, 
in terms of transfer, it is obvious that something other 
than physical similarity is needed to explain generalization 
for semantically-similar items. Since the test items in 
semantic material were systematically varied in terms of 
similarity of meaning with the original items, generaliza-
tion for semantically-similar items, as proposed by Cofer 
and Foley (1942), may be explained in terms of equivalence 
of meaning. Equivalence of meaning is in fact, an extension 
of the principle of conditioning as it applies to semantic 
conditioning and to linguistic behaviour in general. 
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It is obvious that semantic generalization cannot 
occur in the case of those wdio do not know the meaning of 
the words used in semantic conditioning, or who fail to see 
any semantic similarity between different stimulus words. 
It seems to be a patent fact, therefore, that, unlike phonemic 
generalization \Adiich does not involve any mediating mechanism, 
and hence can be explained in terms of the first signalling 
system, involving similarity along some physical dimension, 
semantic generalization which involves meaning and, therefore, 
the use of the second signalling system, is contingent upon 
mediated relationships among the stimuli having been already 
established. 
To be more precise, semantic generalization is based 
on the assumption that stimuli are similar in meaning only 
to the extent to which the same or similar implicit respon-
ses have been previously conditioned to them. To put it in 
simple words, the relation of synonymity in language beha-
viour of a person is dependent upon his previous associations. 
Explaining semantic or mediated generalization, Cofer 
and Foley (1942) state that "at some pre-experimental time, 
the subject has become conditioned, either by direct reinforce-
ment or by higher order conditioning, to make R "to CS , CS , 
CS2»..CS , The subject is next experimentally conditioned 
by reinforcing CS with UCS. , setting up a conditioned 
response, R ." (p.158), Once R is conditioned to 
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CS » it gets generalized to CS , CS ,..CS , the magnitude 
J. ^ O 1* 
of the generalized response being dependent upon the rela-
tive strength of the pre-experimental conditioning of R to 
CS ...CS , It is this process which explains the mediating 
1 n 
mechanism and equivalence of meaning. 
That familiar items like meaningful words are more dis-
criminable than unfamiliar items like nonsense syllables and 
that, therefore, the CR is less susceptible to be generalized 
to seraantically-similar than to phonemically-similar material 
has been supported by the results of the first experiment. 
To be more elaborate, the results do lend support to the view 
that the organism's inability to respond differentially to 
unfamiliar material, is, at least partly, responsible for 
greater generalization for the phonemically-similar than for 
the semantically-similar material. This being as it is, one 
tends to accept the proposition, that discrimination and 
generalization are strongly related inversely, so that greater 
discriminability of verbal material results in poorer verbal 
generalization, and vice versa. Recent researches on gener-
alization and discrimination (Kalish,1958; Marsh,1967), 
which are also very much in favour of the above proposition, 
lead to the conclusion that generalization is the inverse 
of discrimination, which involves nondifferential responding 
to the new stimuli. In 1946 Lashley and Wade argued that 
generalization is nothing but lack of discrimination. 
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According to them gradients of generalization exist as 
empirical phenomena and that they are indices of imperfect 
discrimination caused, in large measure, by the organism^s 
inability to redirect attention to new aspects of the 
stimuli. Thus, it is understandable to find that familia-
rity with the semantically-similar items and lack of familia-
rity with the phonemically-similar items produce greater 
generalization for the latter than for the former. 
Here in the first experiment, comparison was made 
between generalization for familiar items, namely, words and 
that for unfamiliar items, namely, nonsense syllables. In 
some earlier experiments (Shvarts,1954; Vinogradova and 
Eysler,l959) the findings of which are apparently contrary 
to the findings of this experiment, a comparison was made 
between generalization for words which were similar in sound 
but different in meaning (phonetographically related) and 
that for words which were different in sound but similar in 
meaning (semantically related), and it was found that generali-
zation was greater for words which were similar in meaning 
but dissimilar in sound than for-words which were dissimilar 
in meaning but similar in sound. One important conclusion 
that may be drawn from these experiments is that when both 
sets of items are familiar, namely, familiar words, and one 
set is physically similar but semantically dissimilar whereas 
the other is physically dissimilar but semantically similar, 
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then physical similarity-dissimilarity, which was one of the 
factors determining the difference between generalization 
for phonemic (unfamiliar, i.e., nonsense syllables) and 
that for semantic (familiar, i.e., meaningful) items, is not 
as important as semantic similarity-dissimilarity, semantic 
similarity being more amenable to generalization than 
semantic dissimilarity. This may explain as well why the 
findings csf these earlier experiments are not as contrary to 
the findings of the present experiment as they appear to be. 
Implicit in the hypothesis of the second experiment, 
it may be recalled, was that antonyms are different and 
distinct while synonyms are equivocal and overlapping. This 
could obviously have led to an alternative hypothesis -
apparently more plausable than the one postulated for the 
present experiment - namely, that synonymous words used in 
the generalization test are amenable to generalization while 
antonymous words used in the generalization test are not 
amenable to generalization at all, because the former are 
similar to, while the latter are entirely different from the 
original words. This hypothesis finds support from all those 
who, like Osgood (l953), believe that words of similar 
meaning are mediated by similar implicit reactions, whereas 
words of opposed meaning are mediated by antagonistic 
implicit reactions. The results of the present experiment, 
however, do not favour this alternative hypothesis. 
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It is true that synonyms and antonyms appear to 
represent different categories or kinds of words, the main 
difference between the two being that the former resemble the 
original words and are multitudinous, whereas the latter not 
only differ from, but are contrasting to the original words, 
and are extremely restricted in number, the results of the 
present experiment, nevertheless, suggest that both the 
types of words may be regarded as differing not in kind but 
only in degree. Synonyms are amenable to generalization 
which can reasonably be explained in terms of their commu-
nality of certain features with the original words. But, 
if antonyms differ from synonyms in kind, so much so that 
they are completely exclusive of the original words, how can 
one explain the fact that they are also amenable to generali-
zation, though to a much lesser degree than synonyms. One is, 
therefore, inclined to agree with Anisfeld and Knapp (1968) -
and this will also be parsimonious - that antonyms also, like 
synonyms, share certain common features with the ori^nal 
words, the range of these features being obviously much 
smaller in the c.ase of the former than in the case of the 
latter. 
According to Anisfeld and Knapp (1968), words may be 
regarded as complexes of features or attributes, each word 
being uniquely characterized by a particular set of these 
features or attributes, on the basis of which it can be 
distinguished from all other words in the vocabulary system. 
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Such an approach is parsimonious in that it analyses words -
both synonyms and antonyms - in terms of certain elementary 
meaning processes out of which the meaning of a particular 
word is constructed, and reduces large number of different 
words into smaller number of feature complexes which a set -
of words have in common. According to this interpretation, 
when a new synonymous word is presented to the subject in a 
generalization test, that word sharing some common features 
with the original word, the wibject is led to disregard the 
distinguishing features between the test word and its 
synonymous original word and tends to give to the test word 
the response associated with the original word, Sdmilarly, 
when a new word which is an antonym to the original word, is 
presented to the subject in a generalization test, the new 
word must share some common features with the original word, 
however insignificant and small these features may be as 
compared to the features shared by the synonymous word, in 
order to elicit the response associated with the original 
word. 
That verbal material involving concrete concepts is 
less amenable to generalization than material involving 
abstract concepts in the third experiment may be explained 
in terms of the distinctive characteristics of the two types 
of concept. Variations of concrete concepts in terms of 
their specific instances, which were the constituents of the 
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generalization tests for the material consisting of such 
concepts are physical in nature and directly observable, 
whereas variations of abstract concepts in terms of their 
defining properties, which were the constituents of the 
generalization tests for the material consisting of such 
concepts are ideational, inferencial and rationally 
deducible. To be more elaborate, concrete concepts are 
formed by a process of categorization and classification in 
which observation of particular cases of concrete objects 
lead to the formation of generalized concepts. Abstract 
concepts, on the other hand, are derived through reasoning 
from general definitions, axioms, universally acceptable 
principles and widely recognized propositions and postulates. 
The above distinction brings into clear focus the 
contrast between the two types of concept. Variations of 
concrete concepts in terms of their specific instances are 
essentially sensory-perceptual, distinct, discrete and 
divergent, whereas variations of abstract concepts in terms 
of their defining properties are ideational, amorphous, 
overlapping and convergent. 
This reasonably explains why variations of an abstract 
concept in terms of its defining properties are more amenable 
to generalization than variation of a concrete concept in 
terms of its specific and discrete instances. 
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The purpose of the fourth experiment was entirely 
different from that of the first three experiments. Whereas 
in the first three experiments the relationship between the 
original items and the test items was one of quantitative 
variation along different dimensions, in the fourth experi-
ment this relationship was one of whole and part. It was 
so because the purpose of this experiment was to see which 
of the three word components - the subject, the verb and the 
object - in a sentence of^given form of syntactical structure 
has greater'meaning load' so that the whole sentence tends 
to generalize to that component than together two word 
components, and to see whethet the component having the 
greatest 'meaning load' remains constant for sentences 
differing in syntactical structure, or it varies from one 
syntactical structure to another. The results have clearly 
demonstrated that the word component to which the whole 
sentence is more generalizable as compared to the remaining 
two word components varies from one syntactical structure 
to another. In the assertive and interrogative types of 
syntactical structure it is the verb component, in the 
optative and exclamatory types of syntactical structure it 
is the subject component, while in the imperative type of 
syntactical structure it is the object component, which 
stood out so that the whole sentence was more generalizable 
to it than to the remaining other word components. 
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That the verb component stands out and has greater 
'meaning load' and, consequently, the whole sentence has 
greater generalizability for this component as compared to 
the other two word components in the case of the assertive 
and interrogative types of syntactical arrangement, but not 
in the optative, exclamatory and imperative types of 
syntactical arrangement may be explained as being due to 
« 
the nature and purpose of these two types. In an assertive 
type of syntactical structure, either a fact is stated, some 
news is broken, or the occurrence of an event is reported. 
The emphasis in this type of sentence construction is 
evidently on some existing state of affair or action and, 
hence, the verb component of the sentence becomes more 
functional than the other two components. 
The outstanding and functional position of the verb 
component remains intact in the interrogative type of 
syntactical arrangement as well, because it has all the 
characteristics of an assertive type, the only difference 
being that in the latter an assertion regarding a fact or an 
action is made while in the former the assertion is trans-
formed into the form of a question. 
In the optative and exclamatory types of syntactical 
structure, on the other hand, it is the subject component 
which stands out and, accordingly, the whole sentence has 
greater generalizability for this component as compared to 
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the other two word components. In an optative type of 
sentence a wi®h or desire is expressed for a person or 
an object to be or to do something, the person or the 
object occupying the grammatical position of a subject in 
the sentence. This being so, the subject component for whom 
the wish or the desire is expressed, understandably, occupies 
the focal position in this type of syntactical structure. 
Similarly, in the exclamatory type of syntactical structure, 
some strong feeling such as wonder, pain or happy ®urprise 
is expressed in regard to a person or an object represented 
by the subject component of the structure, who is depicted 
as an agent of some action, or being attributed with some 
quality. It is in this context that the subject component 
of the sentence becomes more significant and functional as 
compared to the other two word components in this type of 
syntactical structure. 
The only syntactical structure in which the object 
component occupies the focal position and, consequently, has 
greater 'meaning load' is the imperative one, in which the 
whole sentence has greater generalizability for this compon-
ent as compared to the other two word components. In this 
type of syntactical structure a command or request is made 
to a person to perform an act in relation to a particular 
object, the object thus occupying the grammatical position 
of an object. Since in this syntactical structure the 
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specification of an object becomes indispensible for the 
completion of the act for which the command or the request 
has been made, the object component of the sentence assumes 
greatest prominence. This explains why the'meaning load of 
this component is greatest in this type of sentence so that 
the whole sentence is more generalizable to this component 
than to the other two word components. 
Looking at the overall findings of this experiment, 
one is led to conclude that the word component having 
greater susceptibility to the generalization of the whole 
sentence is not the same for different syntactical forms of 
sentences; it varies from one form of sentence construction 
to another. Whichever of the three word component fulfils 
the main purpose of a given form of sentence construction 
comes to occupy the central position in that form, and 
thereby acquires the characteristics of what Chomsky calls 
the deep structure of the sentence. 
Chapter VI 
Summary 
Verbal learning is one of the most important research 
areas which has developed both extensively and intensively 
only in the last two decades, due largely to its widely 
recognized importance for any account of human learning. 
In verbal learning an association is formed between a 
verbal stimulus and a response which may either be verbal 
or nonverbal. 
When an association between two verbal units is formed 
one acts as a stimulus component and the other 'as a response 
component, Thus^the study of S-R associations has dominated 
the field of verbal learning to such an extent that verbal 
learning psychologists have heavily drawn on the principles 
of conditioning to explain the phenomenon of verbal learning, 
particularly the verbal learning that involves the procedure 
of paired-associates. Paired-associate learning represents 
a straightforward extension of simple conditioning principles, 
because it appears to fit the stimulus-response paradigm of 
behaviour almost exactly. 
That verbal conditioning and generalization are 
instances' of more complex variants of primary conditioning 
and generalization derives directly from certain formula-
tions of Pavlov, who regarded classical conditioning as 
involving the first signalling while speech as involving the 
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second signalling system, the latter being the one in which 
words are assumed to bear the same relationship to the 
sensory conditioned stimuli, as do sensory conditioned 
stimuli to unconditioned stimuli. 
The term verbal generalization is used when any 
response, physiological, motor, or verbal conditioned to a 
given verbal item, or a combination of such items, is 
elicited also by other verbal items bearing some relation-
ship with the original item or a combination of items, 
although the other verbal item or combination of items have 
not been used, or have been used only as a part of a larger 
whole in training. The demonstration of verbal generaliza-
tion was, therefore, the first objective of the present 
study, 
A comparison between sensory generalization of animals 
and verbal generalization of human beings indicates that in 
the case of the former similar stimuli of a visual nature 
tend to generalize to each other, mainly because of their 
being alike in some respect representationally, whereas in 
the case of words, and also sentences, which are perceptually 
different but have some meaningful relationships, the pheno-
menon of generalization cannot be explained in the same way 
in which sensory generalization is explained. This kird of 
generalization is technically known as semantic generaliza-
tion, and is explained in terms of some 'mediating mechanism', 
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in which meaning serves as an implicit or mediated response. 
Meaning is, in fact, an implicit mediating response 
playing a significant role in verbal conditioning and 
generalization by providing a mediating link for stimulus-
stimulus, response-response and stimulus-response relation-
ships and, being an outcome of previous conditioning, or 
past association, it plays its role through what may be 
termed as 'awareness' which is an important component of 
intentional as distinguished from incidental learning. The 
second objective of the study was, therefore, to determine 
the differential effect of intentional and incidental learn-
ing conditions on generalization with different types of 
verbal material. 
The hunch which provided the basis for the present 
study was that different processes are involved in generali-
zation with materials varying along different dimensions, 
such as phonemically-similar material as compared to seman-
tically-similar material, synonymous material as compared 
to antonymous material, concrete conceptual as compared to 
abstract conceptual material and material involving different 
types of syntactical structure. The third and the main 
purpose of the study was, therefore, to put to an experi-
mental test a number of specific hypotheses with a view to 
seeing whether the same or different principles explain the 
phenomenon of generalization with verbal materials ranging 
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from such simple material as nonsense syllables to such 
complex material as complete sentences varying in grammatical 
construction. 
To attain the above mentioned objectives, four experi-
ments were designed to study generalization with material 
involving (i) phonemically-similar and semantically-similar 
items, (i i) synonyms and antonyms, (iii) concrete and 
abstract concepts and (iv) sentences having different syntac-
tical structures. 
These experiments were thus designed, apart from 
verifying one general hypothesis, in the case of the first 
three experiments, that the amount of geheralization decrea-
ses with a decrease in similarity between the test and the 
original learning material, and another general hypothesis, 
in the case of all the four experiments, that intentional 
learning condition is more conducive to generalization than 
incidental learning condition, to verify six specific hypo-
theses, the first three experiments verifying one hypothesis 
each, and the fourth one verifying the remaining three 
hypotheses. 
The material used in the four experiments was prepared 
in Hindi, the details of .which are as follows: 
a, Phonemicallv-Similar Material 
A learning list of 10 CCC nonsense trigrams having 
high association-pronouncibility value was prepared and three 
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lists were prepared for testing generalization, one in which 
the first letter of the trigrams were changed, another in 
which the first two letters of the trigrams were changed, 
and a third in which all the three letters of the trigrams 
were changed, 
b. Semantically-Similar Material 
A learning list of 10 meaningful words most frequently 
chosen by 200 judges was prepared and three lists were worked 
out for testing generalization, one consisting of the 
synonyms of the first-order, another, of the synonyms of the 
second-order, and the third, of the synonym of the third-
order similarity. 
c. Synonymous Material 
The mater ia l and the data used were the same as those 
for the semantical ly-similar ma te r i a l , 
d. Antonymous Material 
A learning list of 10 meaningful words most frequently 
chosen by 150 judges was prepared and three lists were worked 
out for testing generalization, one consisting of the first-
order, another, of the second-order, and a third, of the 
third-order antonyms vax-ying in closeness-remoteness. 
e. Concrete Conceptual Material 
A learning list of 10 names of concrete concepts most 
frequently chosen by 150 judges was prepared and three lists 
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were worked out for testing generalization, one consisting 
of the first-order, another, of the second-order, and a third 
of the third-order instances of the concepts varying in 
closeness-remoteness, 
f, Abstract Conceptual Material 
A learning list of 10 abstract concepts most frequently 
chosen by 150 judges was prepared and three lists were worked 
out for testing generalization, one consisting of the first-
order, another, of the second-order and a third of the third-
order definitions of the concepts varying, again, in close-
ness-remoteness, 
g. Syntactical Material 
Five syntactical variations of a list of 10 simple 
sentences, consisting of a subject, a verb and an object were 
prepared, one each for the five types of grammatical construc-
tion, namely, assertive, interrogative, optative, exclamatory 
•and imperative, and three lists were prepared for testing 
generalization, one consisting of the subject components, 
another, of the object components and a third of the verb 
components. 
The material was presented on a memory drum to inten-
tional and incidental learners. Those \Mio were told to serve 
as subjects were designated as intentional learners, and those 
who were told to help the investigator by acting as 'experi-
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menters', were designated as incidental learners. 
Standard paired-associate learning instructions were 
given to the subjects (intentional learners) in the presence 
•of the 'experimenters' (incidental learners). 
Verbal generalization was measured in terms of total 
number of conditioned responses, that is, responses learnt 
in relation to the associated syllables/words/sentences 
of the original learning lists, elicited by the syllables/ 
words/word component of the sentences of the corresponding 
generalization test lists. 
The four experiments involving different types of 
verbal material were as follows: 
Experiment I : Generalization with Phonemically-Similar 
and Semantically-Similar Material 
Following a lead from an earlier study it was hypo-
thesized that since similar semantic items are more distinct 
from one another and, consequently, hold a separate identity 
of their own as compared to similar phonemic items, the 
former are less amenable to generalization than the latter. 
Apart from that, the two types of material differ 
also on another important dimension, namely, familiarity. 
Similar semantic items are meaningful and, therefore, 
familiar whereas similar phonemic items are nonsense and, 
therefore, unfamiliar; the former evoking a different set of 
148 
lawful associations stand out as distinct from one another, 
whereas the latter not being capable of evoking lawful 
associations tend to be mixed up with one another. 
To verify the hypothesis, the experiment was per-
formed with a 2x2x3 between-group factorial design under 
two learning conditions (INT and INC), using two types of 
material (P and S) and three generalization tests (T , T^ 
and To) of each type of material, A sample of 120 subjects 
was divided in 12 experimental groups of 10 subjects each, 
and these subjects were assigned to different experimental 
treatments according to the design of the experiment. 
The results obtained by applying the analysis of 
variance with a 2x2x3 design and the t-test, and the graphic 
representation of generalization gradients confirmed the 
two general hypotheses and also, by and large, confirmed 
the specific hypothesis, namely, that similar phonemic items 
are more amenable to generalization than similar semantic 
items. 
Experiment II : Generalization with Synonymous and 
Antonymous Material 
Both synonyms and antonyms are-meaningful and familiar 
but the difference' between the two is that antonyms are more 
discriminable than synonyms and this difference was assumed 
to be due mainly to the fact that synonyms have a large 
number of features in common whereas the features which 
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antonyms have in common are extremely limited, so that the 
synonyms tend to be equivocal and overlapping while the 
antonyms tend to be different and distinct. 
On the basis of this distinction it was hypothesized 
that since antonyms convey opposite meanings and are, as 
such, different and distinct from each other, whereas 
synonyms convey the same meanings and hence, are equivocal 
and overlapping with each other, the former are more 
discriminable and, therefore, less amenable to generaliza-
tion than the latter. 
To verify the hypothesis, a second experiment was 
performed with a 2x2x3 between-group factorial design under 
two learning conditions (INT and INC), using two types of 
material (SYN and ANT) and three generalization tests (T , 
T^ and T^) of each type of material. A sample of 120 
subjects was divided in 12 experimental groups of 10 sub-
jects each, and these subjects were assigned to different 
experimental treatments according to the design of the 
experiment. 
The results obtained by applying the analysis of 
variance with a 2x2x3 design and the t-test, and the graphic 
representation of generalization gradients confirmed the 
two general hypotheses. As for the specific hypothesis, 
namely, that antonyms are more discriminable and, therefore, 
less amenable to generalization than synonyms, it wa® 
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confirmed in two out of six cases, and in the remaining 
four cases also the trend was in the expected direction. 
Experiment III : Generalization with Concrete and 
Abstract Conceptual Material 
Verbal learning and conceptual learning are inextri-
cably bound together. In fact, verbal learning and learning 
of concepts develop side by side because conceptual rules 
provide a cognitive control over both verbal and nonverbal 
behaviour, and so a knowledge of conceptual processes has 
important implications for complex problems of verbal 
learning and behaviour, 
A concrete concept refers to a characteristic, or 
characteristics, which a number of different physical 
objects have in common. An abstract concept, on the other 
hand, refers to common features which different definitions 
have in common. 
On the basis of this differentiation between the two 
types of concept it was, therefore, hypothesized that 
variations of an abstract concept in terms of its defining 
properties are more amenable to generalization than varia-
tions of a concrete concept in terms of its specific and 
discrete instances. 
To verify the hypothesis, a third experiment was 
performed with a 2x2x3 between-group factorial design under 
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two conditions of learning (INT and INC), using two types 
of material (C and A) and three generalization tests (T,, 
1 and T ) of each type of material. A sample of 120 
subjects was divided in 12 experimental groups of 10 sub-
jects each, and these subjects were assigned to different 
experimental treatments according to the design of the 
experiment. 
The results obtained by applying the analysis of 
variance with a 2x2x3 design, and the t-test, and the 
graphic representation of generalization gradients confirmed 
the two general hypotheses and also, on the whole, confirmed 
the specific hypothesis. 
Experiment IV : Generalization with SyntacticalivMaterial 
In some earlier experiments, the term 'meaning load' 
was used to explain why a particular word component, the 
subject, the verb or the object, stands out in a sentence 
and plays a vital role in conveying the meaning of the 
whole sentence, Sirfce sentences themselves differ with 
regard to their grammatical constructions, or syntactical 
structures, it was assumed that different word components 
would stand out by virtue of their being loaded with the 
greatest amount of meaning in sentences having different 
syntactical structures, namely, assertive, interrogative, 
optative, exclamatory and imperative, and that, consequently, 
the whole sentence would be more generalizable to that parti-
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cular component than to the other two word components. 
Since the emphasis in assertive and interrogative 
type of sentences appeared to be on the action expressed 
by the verb component, it was hypothesized that in these 
two types of sentences the 'meaning load' of the verb 
component would be greater and, consequently, the whole 
sentence would be more generalizable to this component than 
to the other two word components. 
In the optative and exclamatory type.: of sentences, 
on the other hand, the emphasis appeared to be on the 
subject component rather than either on the verb of the 
object component, due mainly to the fact that in the former 
some wish is expressed for the subject to be or to do 
something, while in the latter an exclamation, by way of 
praise, wonder, etc., is expressed on the current state 
or action, again, of the subject. It was, therefore, hypo-
thesized that in these two type.> of sentences the 'meaning 
load' of the subject component would be greater than that 
of the other two word components and, consequently, the 
whole sentence would be more generalizable to this comp-onent, 
The only type of sentence in which the emphasis 
appeared to be on the object component was the imperative 
type,, because here the most important thing is the object to 
which a command is directed. On the basis of this observa-
tion it was hypothesized that the 'meaning load' of the 
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object component would be greater than that of the other 
two word components and that, therefore, the whole sentence 
would be more generalizable to this than to the other 
components in this type of sentence construction. 
To verify the hypotheses, a fourth experiment was 
performed with a 2x5x3 between-group factorial design under 
two learning conditions (INT and INC), using five types of 
syntactical material (AS, IN, OP,. EX and IM) and three 
generalization tests, one consisting of the subject compon-
ents, another of the object components and the third the 
verb components, A sample of 300 subjects was divided in 
30 experimental groups of 10 subjects each, and these sub~ 
jects were assigned to different experimental treatments 
according to the design of the experiment. 
The results obtained by applying the analysis of 
variance with a 2x5x3 design and the t-test, and the 
graphic representations confirmed the second general hypo-
thesis, namely, that the INT learning condition is more 
conducive to generalization than INC learning condition, and 
also the three specific hypotheses, namely, that in the 
assertive and interrogative types of syntactical structure 
it is the verb component, in the optative and exclamatory 
types of syntactical structure it is the subject component, 
while in the imperative type of syntactical structure it is 
the object component which stands out and, consequently, is 
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more susceptible to the generalization of the whole sentence 
than the remaining two word components, respectively. 
The first three experiments demonstrated that as 
similarity between the test material and the original learn-
ing material decreases, generalization also decreases, 
regardless of the learning conditions and the types of 
material. One important point that emerged out of this fin-
ding is that generalization is a phenomenon which is not 
confined to sensory-perceptual learning, but occurs in verbal 
learning as well in varying degrees and along different dimen-
sions. Another point that was clearly brought out by the 
findings is that semantically-similar material as compared to 
phonemically-similar material, antonymous material as compared 
to synonymous material and concrete conceptual material invol-
ving variations of concrete concepts in terms of their specific 
and discrete instances as compared to abstract conceptual 
material involving variations of abstract concepts in terms 
of their defining properties are more discriminable and, 
therefore, less amenable to generalization for different 
reasons. 
All the four experiments showed that a significantly 
greater amount of generalization occurs under INT than under 
INC learning condition. This, it was thought, is due to the 
fact that three factors, namely, heightened state of motivation, 
an orientation to the task and a deliberate effort to perform 
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the task are inherent in the former condition while only 
one factor, i.e., orientation to the task is inherent in 
the latter. 
The main purpose of the study was to see whether the 
same or different principles explained the phenomenon of 
generalization with different types of verbal material, 
ranging from simple material like nonsense syllables to such 
complex material as complete sentences varying in grammatical 
construction. 
In the first experiment greater amount of generaliza-
tion was found for phonemically-similar items than for 
semantically-similar items. As the phonemic items were 
similar only on a physical dimension their similarity was 
like the similarity of sensory stimuli. It was, therefore, 
considered appropriate to explain generalization for this 
type of material by the same principle by which primary 
stimulus generalization is explained, namely, the principle 
of transfer, while generalization for semantic material which 
is based on similarity of meaning was considered to be 
plausibly explainable in terms of 'equivalence of meaning' 
brought about by the process of mediation. 
In the second experiment generalization for synonymous 
material was compared to that for antonymous material and it 
was found that synonyms are more amenable to generalization 
than antonyms. That antonyms are also amenable to generaliza-
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tion, though to a much lesser degree than synonyms, was 
considered to be somewhat unexpected because antonyms, 
unlike synonyms, convey meanings which are diametrically 
opposite to each other and, hence, should not be amenable 
to any amount of generalization. This unexpected finding 
was explained by accepting the view that synonyms and antonyms 
are different not in kind but only in degree, and that 
antonyms also, like synonyms, share certain common features, 
though the range of these features being much smaller than 
those shared by the latter. This led to the view that words 
may be regarded as complexes of features or attributes, each 
word being uniquely characterized by a particular set of 
these features or attributes, on the basis of which it can 
be distinguished from all other words in the vocabulary 
system. Such a view was considered to be parsimonious in 
that it analyzes words - both synonyms and antonyms - in 
terms of certain elementary meaning processes, out of which 
the meaning of a particular word is constructed, and reduces 
large number offdifferent words into smaller number of 
feature complexes which a set of words have in common. 
The findings of the third experiment that verbal 
material involving concrete concepts is less amenable to 
generalization than material involving abstract concepts was 
explained in terms of the distinctive characteristics of the 
two types of concept . Variations of concrete concepts in 
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terms of their specific instances are essentially sensory-
perceptual, discrete and divergent, whereas variations of 
abstract concepts in terms of their defining properties are 
ideational, amorphous, overlapping and convergent. Concrete 
concepts, it was further elaborated, are formed by a process 
of categorization and classification, in which observations 
of particular instances of concrete concepts lead to the 
formation of generalized concepts, whereas abstract concepts 
are derived through reasoning from general definitions, 
axioms, universally recognised principles and widely accepted 
propositions and postulates. 
The purpose of the fourth experiment was entirely 
different from that of the first three experiments. It was 
to see which of the three word components in a sentence of a 
particular grammatical or syntactical structure, the subject, 
the verb or the object, has greater 'meaning load' so that 
the whole sentence tends to generalize to that component than 
to the other two word components, and to see whether the 
component having the greatest 'meaning load' remains constant 
for sentences with different syntactical structures, or it 
varies from a sentence with one syntactical structure to that 
with another. The results have clearly demonstrated that the 
word component to which the whole sentence is more generali-
zable than to the remaining word components varies from one 
syntactical structure to another. 
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As the results have shown, in the assertive and 
interrogative types of syntactical structure it is the verb 
component, in the optative and exclamatory types it is the 
subject component, while in the imperative type it is the 
object component which is more susceptible to the generaliza-
tion of the whole sentence than the remaining word components. 
This was explained in terms of the 'meaning load' and the 
'functional position' of different word components in 
different types of syntactical structures. 
Thus, the overall findings of this experiment led one 
to conclude that the word component having greater suscepti-
bility to the generalization of the whole sentence is not the 
same for sentences with different syntactical construction; 
it varies from one form of sentence construction to another. 
Whichever of the three word components fulfills the main 
purpose of a given form of sentence construction comes to 
occupy the central position in that form, and thereby 
acquires the characteristics of what Chomsky calls the deep 
structure of the sentence. 
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Appendix A 
Verbal Mate r i a l Used 
( i ) Phonemica l ly-Simi la r (P) Ma te r i a l 
Learning Mate r i a l ] Tes t Mate r i a l 
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(ii) Semantically-Similar (S)/Synonymous (SYN) Material 
Learning Material ! Test Material 
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(iv) Concrete (C) Conceptual Material 
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(v) Abs t rac t (A) Conceptual Ma te r i a l 
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(vi) Assertive Type (AS) Syntactical Material 
L e a r n i n q M a t e r i a l 
S t i m u l u s 
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(vii) Interrogative Type (IN) Syntactical Material 
Learninq Ma te r i a l 
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(viii) Optative Type (OP) Syntactical Material 
Learninq Material 
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(ix) Exclamatory Type (EX) Syntactical Material 
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St imulus J Res 
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(x) Imperative Type (IM) Syntactical Material 
Learning Material Test Material 
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(i) Generalization Test Scores for Phonemically-







































































(ii) Generalization Test Scores for Phonemically-






































































(iii) Generalization Test Scores for Semantically-
Similar (S)/ Synonymous (SYN) Material under 
Intentional L.earning Condition 
Sub- ;S-T /SYN-T iSub- jS-T /SYN-T„;Sub- ;S-T„/SYN-T 






























































(iv) Generalization Test Scores for Semantically-
Similar (S)/Synonymous (S,YN) Material under 
Incidental Learning Condition 
Sub- JS-T /SYN-T jSub- iS-l /SYN-T ;Sub- JS-T /SYN-T 






























































(v) Generalization Test Scores for Antonymous (ANT) 









































































(vi) Generalization Test Scores for Antonymous (ANT) 







































































(vii) Generalization Test Scores for Concrete Concep-





































































(viii) Generalization Test Scores for Concrete Concep-







































































(ix) Generalization Test Scores for Abstract Concep-






































































(x) Generalization Test Scores for Abstract Concep-





































































(xi) Generalization Test Scores for Assertive Type (AS) 
of Sentences under Intentional Learning Condition 
Sub- ;AS-T SUB'Sub- JAS-T^OBJ ;Sub- JAS-T VER 






























































(xii) Generalization Test Scores for Assertive Type 
(AS) of Sentences under Incidental Learning 
Condition 
Sub- ; AS-T SUB ; Sub-
jects ' I jects 
< 1 - • 
AS-T^OBJ ; Sub- ; AS-T^VER 





























































( xx i i i ) 
(x i i i ) Generalization Test Scores for In te r roga t ive Type 








































































(xiv) Generalization Test Scores for Interrogative 











































































(xv) Generalization Test Scores for Optative Type (OP) 









































































(xvi) Generalization Test Scores for Optative Type (OP) 
of Sentences under Incidental Learning Condition 
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(xxvi i ) 
(xv i i ) G e n e r a l i z a t i o n Tes t Scores for Exclamatory Type 
(EX) of Sentences under I n t e n t i o n a l Learning 
Condit ion 
Sub^^ r EX-T SUB J Sub- | EX-T OBJ J Sub- ; EX-T3VER 






























































(xviii) Generalization Test Scores for Exclamatory Type 
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(xix) Generalization Test Scores for Imperative Type 
(IM) of Sentences under Intentional Learning 
Condition 
Sub- ; IM-T SUB ; Sub- \ IM-T OBJ \ Sub" ;iM-T VER 
jects \ \ jects , ' jects ' 






























































(xx) Generalization Test Scores for Imperative Type 











































































L i s t of Nota t ions 
A = Abs t rac t Concept 
A-T = Gene ra l i z a t i on t e s t with t h e f i r s t - o r d e r de f in ing 
p r o p e r t i e s of a b s t r a c t concepts 
A-T^ = G e n e r a l i z a t i o n t e s t with t h e second-order d e f i n -
ing p r o p e r t i e s of a b s t r a c t concepts 
A-To = G e n e r a l i z a t i o n t e s t with t h e t h i r d - o r d e r d e f i n -
ing p r o p e r t i e s of a b s t r a c t concepts 
ANT = Antonymous Mate r i a l 
ANT-T. = G e n e r a l i z a t i o n t e s t with t h e f i r s t - o r d e r antony-
ms !of t h e o r i g i n a l words 
ANT-T^ = G e n e r a l i z a t i o n t e s t with t he second-order antony-
ms of t he o r i g i n a l words 
ANT-T^ = G e n e r a l i z a t i o n t e s t with t h e t h i r d - o r d e r antony-
ms of t h e o r i g i n a l words 
AS = Assertive type of sentences 
AS-T SUB = Generalization test with the subject components 
of the assertive type of sentences 
AS-T29BJ = Generalization test with the object components 
of the assertive type of sentences 
AS-ToVER = Generalization test with the verb components of 
the assertive type of sentences 
C = Concrete Concept 
C-T. = Generalization test with the first-order instances 
of concrete concepts 
(xxxii) 
C-T2 = Generalization test with the second-order 
instances of Concrete Concepts 
C-To = Generalization test with the third-order 
instances of Concrete Concepts 
EX = Exclamatory type of sentences 
EX-T SUB = Generalization test with the subject components 
of the exclamatory type of sentences 
EX-T2OBJ = Generalization test with the object components 
of the exclamatory type of sentences 
EX-T^VER = Generalization test with the verb components 
of the exclamatory type of sentences 
IM = Imperative type of sentences 
IM-T SUB = Generalization test with the subject components 
of the imperative type of sentences 
IM-T^OBJ = Generalization test with the object components 
of the imperative type of sentences 
IM-T3VER = Generalization test with the verb components of 
the imperative type of sentences 
IN = Interrogative type of sentences 
= Generalization test with the subject components 
of the interrogative type of sentences 
= Generalization test with the object components 
of the interrogative type of sentences 
= Generalization test with the verb components 
of the interrogative type of sentences 
= Incidental Learning Condition 









(xxx i i i ) 
OP = Opta t ive t y p e of sen tences 
OP-T,SUB = G e n e r a l i z a t i o n t e s t with the sub jec t components 
of t he o p t a t i v e type of sen tences 
OP-T»OBJ = G e n e r a l i z a t i o n t e s t with t h e ob jec t components 
of t he o p t a t i v e type of sen tences 
OP-T„VER = G e n e r a l i z a t i o n t e s t with t h e verb components 
of the o p t a t i v e type of sentences 
P = Phonemica l ly-Simi lar ( i . e . , n o n s e n s e CCC type 
t r i g r ams ) 
P-T. - G e n e r a l i z a t i o n t e s t with t h e a l t e r a t i o n of t h e 
f i r s t l e t t e r s of t h e t r i g r a m s 
P-T^ ~ G e n e r a l i z a t i o n t e s t with t h e a l t e r a t i o n of the 
f i r s t two l e t t e r s of t h e t r i g r a m s 
P-T^ = G e n e r a l i z a t i o n t e s t with t h e a l t e r a t i o n of a l l 
t h e t h r e e l e t t e r s of t h e t r i g r a m s 
S/SYN ~ S e m a n t i c a l l y - s i m i l a r ( i . e . . m e a n i n g f u l words) / 
Synonymous M a t e r i a l 
S-T./SYN-T G e n e r a l i z a t i o n t e s t with t h e synonyms of t h e 
f i r s t - o r d e r s i m i l a r i t y 
S-T2/SYN-T2 G e n e r a l i z a t i o n t e s t with t h e synonyms of t h e 
second-order s i m i l a r i t y 
S-T^/SYN-T^ G e n e r a l i z a t i o n t e s t with synonyms of t h e t h i r d -
o rder s i m i l a r i t y 
